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ACCORDING to the present pathogenetic concept, pernicious anemia 
may be regarded as a deficiency disease. Development of anemia 
is due to deficiency of antianemic factor, as hemopoiesis cannot be 
normally completed without the concurrence of this substance. The 
chemical constitution of the antianemic factor has not been clearly 
defined until now; Castle and co-workers? in their fundamental 
experiments, however, have shown that it is produced by interaction 
between an intrinsic factor, found in normal gastric juice, and an 
extrinsic factor, conveyed by the food. The exact location of this 
interaction has not been definitely settled; Meulengracht’s'* experi- 
ments, however, show that “intrinsic factor” is produced by the 
pyloric glands of the stomach and the Brunner glands in the duo- 
denum. As mentioned, “extrinsic factor’ is supplied-by the food, 
especially by meat, milk and eggs; most amply it is to be found in 
brewer’s yeast and liver, in the latter, simultaneously with finished 
antianemic factor. While “intrinsic factor’ very likely can be 
conceived as an enzyme, “extrinsic factor’ seems to be more related 
to the vitamins; the latter is frequently derived from the same sources 
as the vitamin-B, complex, yet it is, apparently, different from 
both vitamin-Bg, lactoflavin and nicotinic acid. 

In the pathogenesis of true Addisonian anemia the deficiency of 
antianemic factor is presumed to be caused by lack of “intrinsic 
factor;” the disease may accordingly be regarded as an endogenous 
condition; several facts, however, imply that the deficiency is more 
of quantitative than of qualitative nature. Of the primary cause of 
the deficiency, and especially of the réle played in pathogenesis by 
the concomitant gastric anacidity, nothing definite is yet known. 
Extensive gastric resections now and then are followed by pernicious 
anemia; this may also happen subsequent to corrosion of the gastric 
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mucosa; the importance of quantitative factors seems thus to be 
proven. The most recent investigations by Meulengracht! and by 
Magnus and Ungley" render it likely, however, that purely quanti- 
tative factors are not alone responsible for the production of “intrin- 
sic factor” sufficient to prevent pernicious anemia. 

Even in unimpaired production of “intrinsic factor,” deficiency of 
finished antianemic factor may occur; this happens when intestinal 
absorption is lowered, as in idiopathic steatorrhea and intestinal 
strictures. At least in the beginning of these conditions a sufficient 
amount of antianemic factor is supposedly produced; absorption 
being impaired, however, macrocytic anemia develops with an aspect 


PRICE JONES RED CELL DIAMETER DISTRIBUTION CURVE 
M.D. 8.63 u R.B.C. 1.36 
6 1.054 Hb. % 39 
Vv 12.2% 1.4 
Mic. 0.4% W.B.C. 2400 
Meg. 58.0% Retics 0.2 
o Platelets 189,000 
= Meulengracht <5 
© 100k 
fa) 
90F 
a 
o 
ra) 
o 
wi 50 
= 40+ 
z ! 
20+ 
pw 4 5 6 7 8 9 10 11 12 13 


Figure 1 


of the blood, hardly differing from the one found in true pernicious 
anemia. 

The mentioned anemic conditions and their pathogenesis are 
fairly well known and they occur, if not frequently, yet in a consider- 
able number. In contrast, only sparse and in part uncertain informa- 
tion can be obtained on the anemic condition in which deficiency of 
antianemic factor is due exclusively to lack of “extrinsic factor,” a 
condition which might properly be termed: exogenous pernicious 
anemia. In temperate climates, at any rate, such cases seem to be 
extremely rare; whereas in the tropics, according to Wills,” they 
occur more frequently; in the tropics, however, conditions are diffi- 
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cult to judge; it is often impossible to detect the single dietary 
deficiency, causing anemia, and, furthermore, various infections may 
influence the aspect of the blood. 

In the literature, however, a certain number of publications exist, 
dealing with cases of pernicious anemia with free hydrochloric acid 
in the stomach. In 1934 I'* collected all cases then in existence; 
having critically excluded the major part of them, I found that the 
remaining cases still amounted to 32; to this number I added 2 cases 
of my own, the first of which was reported in detail. It cannot be 
ruled out, however, that a number even of those cases, in spite of 
all critical judgment, are not true cases of pernicious anemia, but 
cases of other diseases, most likely leukosis and idiopathic steator- 
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rhea. Yet, in a few of the mentioned cases, e.g., in the first of my 
own 2 cases, many facts make it highly likely that anemia is due to 
deficiency exclusively of ‘extrinsic factor” in the food.* 

This pathogenetic connection was, of course, not discovered until 
very recently, and in this period but few observations can be traced 
on such cases of pernicious anemia, due to dietary deficiency. 
Besides in my own first recorded case,'* a definite dietary deficiency 
was demonstrated in 3 cases, published by Ungley in 1933 and 

* It can be mentioned that in 1931, R. A. Kern (‘‘Diet asa Factor in the Etiology 
of Anemia,’’ Ann. Int. Med., 5, 729, 1931) made the suggestion, supported by 


clinical evidence, that ‘‘in rare instances an Addisonian type of blood picture may 
result in a patient whose diet is deficient in the extrinsic factor.’’—Eprror. 
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1938, and in 2 cases, recorded by Groen and Snapper’ in 1937. 
Yet, all of these cases in various important respects differed from 
typical Addisonian anemia and in all of the cases complete remission 
did not occur before treatment was instituted with preparations, 
effective also in ordinary pernicious anemia, #.e., containing finished 
antianemic factor. Complete evidence of the importance of dietary 
deficiency will not be had, however, before complete remission is 


obtained by treatment exclusively with “extrinsic factor.’ A case 
of this sort is here recorded. 
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Case Report. A male patient, aged 43, was admitted to this hospital on 
July 1, 1937 because of pernicious anemia. No family history of blood dis- 
eases; the history was as a whole negative until 1930 when the patient began 
to suffer from constipation. He felt rather embarrassed and that is why he 
radically changed his diet, eating from that time nothing but white bread, 
butter, porridge, cream and a single egg daily; once in a while he had a few 
fish-balls, vegetables and fruits, but never any sort of meat, liver, or milk. 
On this diet his constipation improved, his stools became daily, spontaneous, 
of natural color, not very bulky, and there never was diarrhea. The general 
condition of the patient was on the whole satisfactory and he was able to 
attend to his work as an electrometer controller. 

Four to five months prior to admission, however, he began to suffer from 
fatigue; at the same time he grew meagre and became pale to an extent 
that it was discovered by his surroundings. Yet, he continued his work 
until 10 days before admission, when he had to stay in bed because of over- 
whelming fatigue and increasing dyspnea on exertion. He suffered some- 
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what from soreness of the tongue, but never had any acroparesthesia. 
Apart from these complaints the patient had no subjective symptoms. 

The physical examination revealed an emaciated and extremely anemic 
patient, with a dubious icteric tinge. The surface of the tongue was smooth 
and glistening, practically no papillae remaining. The rest of the physical 
examination revealed nothing abnormal; especially no signs were found of 
organic nervous disease, no optical neuritis and no pellagroid skin changes. 

In the urine nothing abnormal was found; the benzidine reaction in feces 
was negative, as was the Wassermann reaction. The sedimentation rate 
of the blood was 82 mm. in 1 hour. Ewald test meal, 3 hour, July 8: 84 + 
33 cc., free acid: 5, total acidity: 30, + lactic acid. The result of titra- 
tion of gastric secretions after injection of histamin is shown in Figure 3. 

Hematological findings, July 2: Icteric index (Meulengracht): <5. 
Hemoglobin percentage (100% = 18.5% O.): 39. R.B.C.: 1,300,000. 
Color Index: 1.5. Leukocytes: 3200. Platelets: 106,000. Differential 
count, July 13: segmented neutrophils, 44%; lymphocytes, 50%; mono- 
cytes, 4%; eosinophils, 1%; basophils, 1%. Nuclei of all leukocytes were 
highly segmented, no stabs. The red cells showed anisocytosis and poikilo- 
cytosis; no nucleated red cells. Price-Jones red cell diameter distribution 
curve (July 13, Dr. E. Mogensen) is shown in Figure 1. Sternal puncture 
(July 13, Dr. Engelbreth-Holm): bone-marrow full of cells, of which 35.7% 
were immature red cells (hemocytoblasts, 4%; promegaloblasts, 16%; 
megaloblasts, 60%; cells in mitosis, 2%; normoblasts, 18%). Of the white 
cells there were: myeloblasts, 2.3%; promyelocytes, 13.7%; myelocytes, 
12%; metamyelocytes, 34%; segmented, 26.7%; monocytes, 0.3%; lympho- 
cytes, 9.7%; plasma cells, 1. 3%. No eosinophils were observed. Several 
of the myelocytes were strikingly big, and their nuclei in many cases showed 
a typical hypersegmentation. In the histologic preparation from the clot 
was found plenty of bone-marrow with considerable cellular hyperplasia, 
practically no fat cells being observed. There were many megaloblasts and 
promegaloblasts, typical of pernicious anemia. 

Microscopic diagnosis: anzmia perniciosa. 


TaBLE 1.—ANALYsSIS OF FECES IN PER CENT. 
July 14 July 14 July 15 
Dry Matter. . - . 84.9 32.4 32.8 
Substances, soluble in "gasoline (neutral 


fat + free fatty acid) — 4.6 4.3 4.4 
Neutral fat .. ‘ 2.9 2.2 2.3 
Free fatty acid, calculated as oleic acid . a 2.1 2.1 
Substances, ether extractive only after 

treatment with hydrochloricacid (bound 


Blood sugar tolerance curve after ingestion of 70 gm. of glucose: rise from 
86 ) mg. % to 120 mg. % during one-half hour. Calcium in serum: 9.7 mg. %, 
9.5mg. %. Radiological examination of skeleton showed no halisteresis, and 
of stomach, duodenum and intestinal tract showed nothing abnormal. Fol- 
lowing Lunn’s method,’ a detailed dietary history was obtained, showing 
that the patient through his diet, hardly changed during 7 to 8 years, had 
had the following average daily intake: 


TABLE 2.—AVERAGE Dat y INTAKE. 


Minimum 
requirements. 
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From this it is evident that the patient had been subminimally covered as 
to B, and C, and in definite deficiency as to Ca and P. 
These findings made it likely that the anemia was due to a deficiency of 
“extrinsic factor,” no other dietary deficiency of importance being substan- 
tiated. I therefore resolved to attempt a treatment exclusively with plenty 
of ordinary food, together with ‘extrinsic factor.” The latter was given in 
form of liver residue, as we at that time had a preparation of that sort 
which in 3 cases of ‘untreated pernicious anemia was shown to contain 
plenty of “extrinsic factor,” but no finished antianemic factor at all. This 
preparation was used from July 12 to August 14 (10 gm. 3 times daily 
with the meals). At no other time was any other medical preparation 
given, apart from mild hypnotics. As seen in Figure 2 a typical reticulo- 
cyte response quickly set in and during the following month the anemia 
showed complete remission. The weight rose by 50% and the sedimenta- 
tion reaction fell to 8mm. After 18 days the patient was able to be out of 
bed and walk about without any trouble. The surface of his tongue 
became quite natural, numerous new and normal papille sprouting forth. 

It should be specially mentioned that the gastric secretion was completely 
restored to the normal; before treatment, as mentioned, anacidity existed, 
being almost completely refractory to histamin, as shown in Figure 3. 
Already after 15 days’ treatment with “extrinsic factor” free hydrochloric 
acid was found in the stomach after injection of histamin (Fig. 3). Ewald 
test meal, 3 h., July 27: 35 + 31 cc., free acid: 48, total acidity: 75, no 
lactic acid. Ewald test meal, 3h., Aug. 14: 15 + 14 ec., free acid: 52, total 
acidity: 71. 

When discharged from hospital, Aug. 14, the patient felt absolutely well; 
the hemoglobin percentage was 83, R.B.C.: 3,400,000 and his weight had 
increased from 51 kg. to 62 kg. He had no constipation and without any 
trouble ate all sorts of food. Liver residue was discontinued when he was 
discharged. During the following 7 months the patient was frequently 
controlled. He ate ordinary food and took no medicine; he had no sub- 
jective complaints and attended to his comparatively hard work as an 
electrometer controller without any difficulty. His appearance was radiant, 
the surface of the tongue quite natural, and 7 months after discharge from 
hospital, the hemoglobin percentage was 104; R.B.C.: 4,870,000; and the 
weight 81.1 kg. 


Discussion A. Diagnosis. On admission, the patient exhibited 
a clinical picture, practically completely characteristic of true 
Addisonian anemia. The considerable anemia with the increased 
color index, the pronounced glossitis, the typical result of the sternal 
puncture. and the classical Price-Jones distribution curve, all these 
findings spoke conclusively in favor of pernicious anemia. Against 
this diagnosis there was really nothing but the normal icteric index 
and the slight amount of free acid in the Ewald test meal; the free 
acid might, however, be explained by the presence of lactic acid. 
Yet, after injection of histamin, free acid again was found in the 
gastric secretion, even if only in a comparatively slight amount. It 
was really this finding, in connection with the peculiar history, that 
at first suggested the true cause. 

Other macrocytic anemias could hardly be called in question in 
differential diagnosis. The patient showed no signs of idiopathic 
steatorrhea; his stools had a normal bulk and color and a normal 
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content of fat; there was no halisteresis of the bones, the serum 
showed normal calcium values, and even if the blood sugar tolerance 
curve after glucose ingestion was rather low, still it was hardly 
definitely below the normal. 

Neither could anemia in intestinal stricture be discussed, the prog- 
ress of intestinal contents being absolutely normal, as shown by radio- 
logic examination; during his whole stay in the hospital the patient, 
furthermore, had daily, natural evacuations. Finally, it has to be 
added that neither parasitic ova nor segments of tapeworm were 
observed in feces, and that the patient never had been outside Den- 
mark; thus it is clear that he did not carry bothriocephalus latus, 
or other intestinal parasites. 

The patient, also, as is evident from the examinations, did not 
suffer from pellagra, syphilis, tuberculosis, chronic nephritis, Hodg- 
kin’s disease or from any other of the diseases that are occasionally 
accompanied by macrocytic anemia. The diagnosis of pernicious © 
anemia is really the only one left, this diagnosis being furthermore 
confirmed as well by the characteristic findings, and especially by 
the further course of the disease. 

B. Etiology. The diagnosis thus being established, the slightly 
preserved gastric acidity and the obvious dietary deficiency in the 
history called attention, as mentioned above, to the possibility of 
the etiologic importance of this dietary deficiency. It was char- 
acteristic of the patient’s dietary restrictions that they chiefly com- 
prised exactly the foods, containing ‘‘extrinsic factor;” apart from 
the amount of “extrinsic factor,” supplied by the patient’s modest 
consumption of eggs, his diet during 7 to 8 years seems to have been 
entirely deprived of ‘extrinsic factor.” 

Even if there were no support for the suggestion, it could not 
a priort be excluded that other dietary deficiencies, in particular 
avitaminosis, might have been at least contributory to the develop- 
ment of anemia. The minute dietary history showed, however, that 
the patient had been fairly well covered as to the generally known 
vitamins, and in deficiency only as to Ca and P. 

This supports my concept of the lack of “extrinsic factor” as the 
only etiologic factor. The complete evidence of this was obtained 
when a typical reticulocyte response and complete remission of the 
blood values followed as an immediate result of treatment with 
nothing but “extrinsic factor” and plenty of ordinary food. 

This is the place once more to emphasize that'the applied “‘extrin- 
sic factor’’-preparation, consisting of liver residue (7.e., what remains 
of whole liver when, in the production of commercial liver extract, 
all antianemic factor has been extracted), in the same amounts as 
the prescribed ones had been used in 3 cases of untreated pernicious 
anemia without provoking any reticulocyte response, nor increase 
of the blood counts. 

My concept of the etiology of the anemia was thus completely 
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confirmed; the only source of error, yet remaining, was that the 
remission might be explained as spontaneous. This possibility, 
however, was entirely eliminated when the patient, 7 months after 
the discontinuation of treatment, showed a hemoglobin percentage 
and a weight which were still increasing, in spite of the fact that he 
did not take any medicine at all, but only continued to eat ample 
amounts of an ordinary, but sufficient, diet. 

C. Pathogenesis. Special interest attaches to the fact that the 
gastric secretion was restored to normal during treatment. Even 
if a few observations on similar cases do exist,*8*°% this is most 
unusual in ordinary endogenous pernicious anemia. It is most 
likely that in this case achylia was a reversible process; that is why 
the anacidity hardly can have been caused by the usual atrophic 
gastritis; it may sooner have been of functional nature. It must not 
be forgotten, however, that even highly developed anatomical 
changes may be reversible, e.g., the atrophic glossitis, as seen in this 
patient, and frequently present both in ordinary pernicious anemia 
and pellagra. In a similar way, Jones, Benedict and Hampton’s® 
gastroscopic studies have shown that even gastritis in pernicious 
anemia to a certain extent is a reversible process. 

As to the restored acid secretion in the stomach, complete accord- 
ance exists between this patient, Groen and Snapper’s’ 2 cases and 
my own previous case," in all of which treatment was followed by 
complete restoration of gastric acidity. It is evident that in this 
respect exogenous pernicious anemia shows close resemblance to 
idiopathic steatorrhea. 

Facts observed in the above published case, combined with 
generally known facts, make it likely that an absolute or relative 
deficiency of “extrinsic factor,’ continuous during a protracted 
period, causes gastric anacidity or achylia, this being, however, to a 
certain extent a reversible process. As to the réle played by dietary 
deficiency and subsequent achylia, in the pathogenesis of Addisonian 
anemia, nothing definite can yet be stated. It is probable, however, 
that a vicious circle is established by the development of achylia, 
this causing an impaired absorption both of “extrinsic factor,” 
already scantily supplied, and of the eventually formed antianemic 
factor. In this way, conditions are provided for the development of 
true pernicious anemia, the achylia being finally no longer reversible 
and the production of “intrinsic factor’ checked. It is possible 
that development of true pernicious anemia, at least in the begin- 
ning, is caused by either an absolute or relative deficiency of ‘‘extrin- 
sic factor,” this theory being supported both by Ungley’s“* work 
and by the above mentioned case. 

The development in this patient, not of an endogenous irrevers- 
ible pernicious anemia, but of an exogenous reversible pernicious 
anemia may be explained by the extremely pronounced deficiency 
of “extrinsic factor.”” During 7 to 8 years practically no “extrinsic 
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factor” was conveyed to the patient, who nevertheless got along 
fairly well; at the moment achylia developed, however, the impair- 
ment of absorption caused quick derangement, this being even so 
quick that the organic changes in the gastric mucosa did not find 
time to develop to the extent of becoming irreversible before specific 
treatment was instituted. 

In my patient, without any reasonable doubt anemia was due 
alone to the dietary deficiency; it developed at a time when the 
achylia was still reversible and production of “intrinsic factor’’ not 
yet checked. This explains the satisfactory and lasting result of 
the treatment, and it seems permissible to suppose that the patient 
is permanently cured, provided that he does not again some day 
restrict his diet. 

Conclusion.—This case report proves the existence of an exogenous 
form of pernicious anemia, this form being etiologically, pathogen- 
etically and clinically closely related to the true endogenous form, 
sometimes being even a precursor of the latter. Without doubt it 
is far more frequent than generally believed; the usual routine 
treatment of pernicious anemia with liver or stomach preparations, 
however, will in most cases obscure its existence, these preparations 
being, of course, equally effective in the endogenous and the exog- 
enous form. 

Supposedly all stages exist between the purely exogenous revers- 
ible form, of which my patient was a typical example, and the purely 
endogenous irreversible form, represented by the major part of 
pernicious anemia patients, it being nothing but a question of dif- 
ferent extent and duration if one or the other form is going to 
develop. It is practically important, however, to distinguish between 
cases of reversible exogenous pernicious anemia and those of irrevers- 
ible endogenous pernicious anemia, as the patients, suffering from 
the former, may be spared from a lifelong treatment which is not 
only unnecessary, but also troublesome and expensive. 

Summary.—A case of pernicious anemia is reported in a man of 
43. It is shown that the development of anemia was due to defici- 
ency of “extrinsic factor,’ continuous during 7 to 8 vears. Treat- 
ment with “extrinsic factor” exclusively was followed by complete 
recovery and complete restoration of acid secretion in the stomach. 
The patient was controlled during 7 months, subsequent to the 
discontinuation of the specific treatment, and no relapse was 
observed. 

The case is conceived as a case of exogenous pernicious anemia; 
its etiology and pathogenesis are discussed, as well as its relation to 
true endogenous pernicious anemia. 
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(From the Department of Physiology and Pharmacology, Northwestern University 
Medical School.) 


In correlating the response to liver therapy with the achylia 
gastrica in pernicious anemia patients, Castle and his coworkers** 
demonstrated that the gastric juice of pernicious anemia patients 
is relatively deficient in some factor which is present in normal 
gastric juice. On the basis of these findings, Castle proposed his 
theory concerning the mechanism of the production of pernicious 
anemia. This theory has been amply confirmed.%!:13-15.17,20,22 
Castle stated that the interaction of some substance in the gastric 
juice (intrinsic factor) and some dietary principle (extrinsic factor) 
produces a substance which is absorbed and stored in the liver." 
According to this theory, a deficiency of the liver factor may result 
in several ways: (a) lack of the extrinsic factor in the diet; (b) lack 
of the intrinsic factor in the gastric juice; (c) failure of absorption 
of the end product of the interaction of the above two factors. To 
these might be added two more means by which a macrocytic anemia 
might be produced, as suggested by Goldhamer;? (d) inability of 
the liver to store the antipernicious anemia substance; and (e) 
inability of the bone marrow to utilize the antipernicious anemia 

According to Castle’s theory, the liver factor can be produced 
only by the interaction of the intrinsic and extrinsic factors. The 
fetus is entirely lacking in the extrinsic factor except for the amniotic 
fluid and the small amount of detritus which collects in the gastro- 
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intestinal tract. It is unlikely that either of these serve as sources 
of the extrinsic factor. Consequently, the fetus either must not 
require the liver factor or receives it from the mother through the 
placenta. If Castle’s theory does not apply to the fetus, the anti- 
pernicious anemia substance may be formed de novo by the liver or 
some other organ. 

The purpose of the present investigation is to determine whether 
the fetal liver contains the antipernicious anemia factor. Its pres- 
ence in significant amounts would suggest that the fetus requires 
the factor and furthermore would indicate (assuming Castle’s 
theory to be true) that the mother must produce extra quantities 
of the factor to provide both herself and the fetus. This possibility 
would have considerable significance in view of the fact that a 
macrocytic anemia sometimes accompanies pregnancy. 


Methods. An extract of fetal bovine livers was prepared by a method 
known to yield a potent extract when applied to livers of adult animals. 
Each cc. of the prepared extract was equivalent to 100 gm. of the fresh 
livers. The extract contained 7.74% total solids. 

Three pernicious anemia patients, 1 in severe relapse, were treated with 
the fetal liver extract by one of us (O. R.) at the Cook County Hospital. 
Red and white blood cell counts, reticulocyte counts, and hemoglobin 
determinations were made in the usual manner.* 

Results. Case 1.—M. Br. (No. 2199), a white female, aged 53, was 
admitted to the hospital, January 14, 1938. This woman had been dis- 
charged 6 months before, after being treated for pernicious anemia. She 
had not received liver since her discharge. On admission, her blood pres- 
sure was 92/64, temperature 100° F., pulse 100. Blood examination 
revealed 1,960,000 red blood cells per c.mm., poikilocytosis, anisocytosis, 
46% hemoglobin (Sahli), and 2400 white blood cells per c.mm. The diag- 
nosis was pernicious anemia in severe relapse. Treatment consisted of 
intramuscular injections of 0.5 cc. of the experimental extract for 17 days, 
0.5 cc. again on the 19th day. On the 20th day 2 cc. were administered, 
and 2 cc. weekly thereafter for 2 weeks. The total dosage was 15 cc. 
At the end of 34 days of treatment, the blood picture was 4,270,000 red 
blood cells per c.mm., 11,000 white blood cells per c.mm., with 79% hemo- 
globin. There was marked subjective improvement. She was discharged, 
February 1, 1938, 17 days after admittance. 

CasE 2.—M. B. (No. 2570), a colored female, aged 61, was admitted to 
the hospital, January 16, 1938. On admission, her blood pressure. was 
130/54, temperature 100.6° F., pulse 104. She complained of diarrhea, 
projectile vomiting, blood in the stools, and paresthesias of the hands. 
Physical examination revealed a pale, smooth, sore tongue; the left patellar, 
abdominal and epigastric reflexes were absent. An examination of the 
gastric contents following an Ewald test meal revealed no free acid. The 
blood examination revealed 1,110,000 red blood cells and 3800 white blood 
cells per c.mm., hemoglobin 25% (Sahli). There was marked anisocytosis 
and poikilocytosis. The diagnosis was pernicious anemia. Treatment 
consisted of intramuscular injections of 1.5 cc. of the experimental extract 
daily for 9 days, then every third day for 5 injections. At the end of this 
time the patient received 3.6 cc. of a potent horse liver extract. The total 
dosage was 21 cc. of the experimental extract. The patient improved 
markedly under treatment; the paresthesias disappeared entirely. At the 


* We are indebted to Miss Helen Legere for the laboratory studies. 
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time of the change from fetal liver to the horse liver concentrate, a blood 
examination revealed 4,090,000 red blood cells and 4400 white blood cells 
per c.mm., and 65% hemoglobin. 

Case 3.—B. J. (No. 6391), a white female, aged 68, was admitted to the 
hospital, February 6, 1938. On admission, her blood pressure was 130/70, 
temperature 99.5° F., and pulse rate 96. She complained of diarrhea and 
swelling of both feet. Physical examination revealed an emaciated old 
woman, lemon yellow in color with a pale atrophic tongue, and a large 
umbilical hernia. The blood examination revealed 1,360,000 red blood 
cells and 5600 white blood cells per c.mm., and 34% hemoglobin (Sahli). 
The diagnosis was pernicious anemia. Treatment consisted of intramuscu- 
lar injections of the experimental extract, 1.5 cc. daily for 13 days, and 
1.5 ec. on the 16th day. The experimental extract having been exhausted, 
a potent horse liver concentrate was given on the 18th day of treatment. 
At the time of the injection of the last dose of the experimental extract, 
blood examination revealed 2,770,000 red blood cells and 4500 white blood 
cells per c.mm., and 49% hemoglobin. 

The response of all 3 patients is typical of the response following the 
injection of a liver extract containing the antipernicious anemia factor. 


Discussion. The prompt reticulocyte responses together with the 
return to normal blood pictures give undisputable proof of the 
presence of the antipernicious anemia factor in the fetal bovine 
livers. If Castle’s theory as to the necessity of both the extrinsic 
and intrinsic factors for the formation of the antipernicious anemia 
substance is assumed to be true, then we can most reasonably 
account for the presence of this substance in fetal liver only as the 
result of its passage through the placenta, since the fetus is not 
supplied with the extrinsic factor. 

A careful search of the literature revealed only 4 previous reports 
concerning the use of fetal liver in the treatment of pernicious 
anemia. Berglund, Watkins and Johnson? reported that fetal 
bovine liver, fed as the desiccated material equivalent to 300 gm. 
of fresh liver daily, was active in the treatment of 1 case of pernicious 
anemia. However, the reticulocyte count, which is in part a meas- 
ure of the bone marrow response to the antipernicious anemia factor, 
did not rise above 1.8%. 

Goldhamer, Isaacs and Sturgis* prepared an extract from the 
liver of a 7-month human fetus. Twenty cc. of this extract, repre- 
senting 65 gm. of the fresh tissue, were administered in a single 
dose. The reticulocyte response reached a maximum of 17.6% on 
the 7th day, although the hemoglobin declined and the red blood 
cell count remained unaltered. On the basis of this result the - 
authors concluded: “The active principle necessary for the matura- 
tion of red cells is present in the liver at least two months before 
birth.” Because the reticulocyte count is in itself no measure of 
the potency of a liver extract, these results are not conclusive. It 
is well known that the injection of inactive protein substances and 
certain drugs will cause a reticulocyte response. Spontaneous rises 
in the number of reticulocytes as high as that reported by Gold- 
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hamer et al. have been seen in our clinic. The same criticism applies 
to the one patient observed by Bence.! 

Wintrobe, Kinsey, Blount and Trager™ prepared extracts of fetal 
pig livers in the age groups of second third, third third, fifth sixth, 
and last sixth of pregnancy. All of these extracts were without 
effect in doses of 1 to 10 ce. when administered to pernicious anemia 
patients. These patients responded subsequently to a commercial 
liver extract. We cannot adequately account for this apparent 
difference in the liver factor content of the livers of fetal calves as 
compared with fetal pigs. The marked differences in placental 
structure in the cow and pig may account for a difference in per- 
meability of the placentas to the liver factor. The absence of the 
liver factor from the livers of fetal pigs suggests that the fetus is 
unable to form this factor de novo. It also suggests that the liver 
factor which is effective in the treatment of pernicious anemia is 
not required by the fetus for the maturation of red blood cells. 

This latter suggestion is further substantiated by the results of 
Wigodsky and Ivy” with the injection of a potent liver extract into 
pregnant albino rats in the attempt to reduce the red blood cell 
size of the newborn. The injection of a liver extract of known 
potency into pregnant rats as many as 14 days before delivery 
exerted no significant effect upon the red blood cells of the newborn. 
Similar results in the rabbit have been reported by Wintrobe et al.?* 
Stasney et al.'8!° have demonstrated that a concentrate of normal 
human or swine gastric juice, when injected intraperitoneally into 
pregnant rats, reduced the red blood cell diameters of the newborn 


pups. 


TABLE 1.—RESPONSE OF 3 PERNICIOUS ANEMIA PATIENTS TO PARENTERAL ADMIN- 
ISTRATION OF FETAL Ca.Lves’ LIvVER.* 


Days. 
Pat. | 
No. 
| 1 2 3 4 5 6 7 8. | 9 10. | 11. | 12. | 12. , 14. | 30 
| 
1 R.B.C.t 1.9 2.1 3.7| 4.3 
W.B.C.§ 2.4 4.6; .. 4.8 = 10.0); 11.0 
Retics.% | 0.4) 0 0.2) 8.0/21.0 15.0 13.0) .. 8.0, 8.0) 3.4| 2.0) 2.0 
| Dose, ec 1.5) 1.5; 1.5] 1.5] 1.5) 1.5) 1.5] 1.8] .. 1.5 | 
| Retics. % 0.8/0.6 3.0 | 7.0 |17.0/17.0 26.0 49.0 | 35.0 |22.0/21.0' 9.0) 8.0) 2.0) .. 
Dose, cc 1.5) 1.5 | 1.5 | 1.5 1.5| 1.5| 1.5] 1.5] 1.5) 1.8) 1.5 1.5; 
| Hb. % 34.0 .. 30.0} 49.0 
Retics. % 0.6) 2.0 3.0 6.0 /11.0)14.0 .. 25.0/29.0 24.0)12.0 4.0 | 1.4| 0.4 


* 1 cc. of the fetal calves’ liver extract was equivalent to 100 gm. of original liver. 
** For dosage see protocol of case history. 

t Sahli. 

t Millions per c.mm. 

§ Thousands per c.mm. 
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Assuming that the antipernicious anemia factor will pass from 
the circulation of the mother to that of the fetus and will be stored 
in the fetal liver, it is plausible, as suggested by Wintrobe and 
Shumacker”* that the mother’s stores of the liver factor may be so 
depleted by fetal storage of the factor as to cause a macrocytic 
anemia during pregnancy. 

Experiments are now in progress to determine whether there is 
any correlation between the amount of liver factor contained in fetal 
liver and the amount of intrinsic factor present in the fetal stomach. 

Summary. 1. The presence of the antipernicious anemia prin- 
ciple in fetal bovine livers is demonstrated by the fact that extracts 
obtained from this source produced typical, prompt, and definite 
remissions in 3 pernicious anemia patients. 

2. Since the fetus is completely deficient in the extrinsic factor of 
Castle, the antipernicious anemia factor presumably reached the 
fetal liver by passing from the circulation of the mother through the 
placenta into the fetal circulation. 

3. These findings support the view that withdrawal of the anti- 
pernicious anemia principle by the fetus may be an etiologic factor 
in the production of a macrocytic anemia of pregnancy. 

4. Evidence is discussed relative to the necessity of the antiper- 
nicious anemia principle for normal erythropoiesis in the fetus. 
The possibility is considered that the antipernicious anemia principle 
is not necessary for normal erythropoiesis in the fetus. 
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(From the Department of Internal Medicine, University of Georgia, School of 
Medicine, and the University Hospital.) 

THE possible relation of disturbed liver function to the clinical 
syndrome of pellagra occasionally has been suggested,*!:2-** and 
the common occurrence of fatty infiltration of the liver in patients 
dying of pellagra has been noted by all students of the disease. 
It is admitted that anatomic change in the liver cannot be cor- 
related with dysfunction and that it is entirely possible that the 
same nutritional defect causing the clinical picture of pellagra may 
produce the hepatic changes found postmortem.% There is experi- 
mental evidence to suggest that the factor active in causing mucosal 
lesions in pellagra may be different from that resulting in fatty 
liver,!7—® but there is no record of similar observations in human 
disease. The discovery by Elvehjem and his associates’ that nico- 
tinic acid is the specifically deficient substance in uncomplicated 
blacktongue of dogs has been widely applied to the treatment of 
human pellagra with almost uniformly satisfactory results. The 
fact that nicotinic acid was isolated from liver extract by Elvehjem 
et al. has led to the assumption that all liver extracts are rich in this 
substance and to the widely prevalent idea that the beneficial effects 
of liver and liver extracts in pellagra are due to nicotinic acid alone. 
These conclusions seem open to question. It seems quite certain 
that liver substance and liver extracts prepared for oral use are rich 
in nicotinic acid or its amide but the method of preparation of the 
fractions for parenteral use precludes the presence of these sub- 
stances in large amounts. Nicotinic acid is about as soluble in 
95% alcohol as in water and the final precipitation of the “fraction 
G of Cohn” from 95% alcohol probably leaves most of the acid 
originally present in liver in the supernatant fluid. Unfortunately, 
no adequate method has yet been devised for the assay of nicotinic 
acid in liver extracts. Since Goldberger and Sebrell® reported the 
curative action of liver extract in blacktongue of dogs, numerous 
observers have recorded its great efficacy in pellagra.”"?° Our 
own experience has been that no substance so far tried is as rapidly 
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curative for all manifestations of pellagra as the Cohn fraction for 
intravenous use” and it is not possible to demonstrate the presence 
of free nicotinic acid in this substance,** though nicotinamide may 
be present in small amounts. We have not failed to observe 
marked improvement in all manifestations of pellagra within 
24 hours of its administration intravenously. in amounts varying 
from 20 to 80 ce. In this respect, our experience has varied mark- 
edly from that of Ruffin and Smith“ but has been constant in a 
considerable number of instances. The efficacy of such a highly 
refined liver extract is the more interesting since Miller and Rhoads,'® 
using rats as test animals, found that refined liver extracts whether 
fed or injected were apparently deficient in “vitamin B2G.” In 
our experiments, 1 patient was not improved by the prolonged 
intravenous administration of presumably adequate amounts of 
nicotinic acid (Case 1, Experiment 2, this report) but was appar- 
ently cured by a single injection of commercial liver extract prepared 
for intravenous use. 

It has seemed to us that important information might be gained 
by testing the pellagra-curative action of the “G fraction” derived 
from the liver of an untreated pellagrin. Many authors have drawn 
analogies between pernicious anemia and pellagra and to be com- 
plete, such an experiment should include the use of the pellagrous 
liver extract in the treatment of pernicious anemia. Corollaries of 
this experiment have already been carried out. Spies and Payne?! 
and Saleh" have shown that achlorhydric gastric juice of pellagrins 
contains the intrinsic factor of Castle; these observations we have 
confirmed. Richter, Ivy and Kim," Wilkinson and Klein,?’ and 
Goldhamer, Isaacs and Sturgis® have demonstrated that the livers 
of untreated patients with pernicious anemia may be lacking in the 
antianemic factor and suggested that it may be a storage substance 
rather than an inherent constituent of liver. Schiff, Rich and 
Simon'’® showed that some antianemic substance may remain in 
severely damaged livers but the weight of evidence would indicate 
that in pernicious anemia there is failure of storage of the anti- 
anemic substance. 

Recently there has been opportunity to test the antianemic and 
antipellagric potency of a pellagrous liver, control studies with 
extract of a normal human liver have not been carried out. 


Materials. Human liver extract was prepared by the method of Cohn 
for intravenous administration. The product was a clear, dark amber 
solution, sterile in aérobic and anaérobic cultures and non-toxic for rabbits 
in doses of 5 cc. per kilo, 25 cc. represented 100 gm. of the original liver.* 

Source of pellagrous liver extract: G.D. (No. 120294) was admitted to 
the University Hospital, April 25, 1938, complaining of diarrhea with 20 


* Commercial liver extract was purchased from Parke, Davis & Co. in ampules 
containing 20 cc., representing 100 gm. of mammalian liver. Nicotinic acid used for 
intravenous administration was the crystalline product purchased from the Eastman 
Kodak Company; Coramine was furnished by the Ciba Company. 
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to 30 stools daily, nausea, vomiting, abdominal pain, soreness of the mouth 
and tongue and of an eruption on the hands, feet and perineum; all of about 
3 weeks’ duration. There was a history of anorexia over a period of about 
7 months though adequate food was available. 

The patient was a negro woman aged 35, remarkably emaciated and 
dehydrated. Weight, 80 pounds; temp., 103° F.; pulse, 140; resp., 26; 
blood pressure, 88/60. There was ulcerating and bullous dermatitis of the 
neck, face, forearms, perineum and intercrural regions, ankles and feet, 
the elbows and knees showed thickening and pigmentation of the skin. 
The tongue was fiery red with absence of papillae and severe ulceration of 
the inferior surface, the buccal mucosa was red and ulcerated. There was 
impaired resonance and many crackling rales at both lung bases, the heart 
was small and there were systolic murmurs at the apex and pulmonic area. 
The abdomen was distended and generally tender. There were no abnor- 
mal neurologic findings. The genitalia gaped and there was a profuse foul 
seropurulent vaginal discharge. The blood contained 5.5 gm. % of hemo- 
globin, 1,880,000 R.B.C., 5250 W.B.C.; blood sugar was 80 mg. %, non- 
protein nitrogen, 22.4 mg. %. Wassermann and Kahn tests were strongly 
positive. The urine contained albumin and casts, pus and large amounts 
of porphyrin. Blood cultures were sterile, stool cultures negative for organ- 
isms of the typhoid-dysentery group. 

This woman was given stimulation and active measures for hydration 
were employed, no specific therapy for pellagra was used. She died, sud- 
denly and unexpectedly, some 7 hours after admission. Necropsy was done 
5 hours after death; in addition to severe superficial lesions of pellagra there 
were early bronchopneumonia, atrophy and superficial ulceration of the 
gastric and intestinal mucosa, fatty infiltration of the liver and rectal lesions 
of granuloma venereum. The liver weighed 1260 gm.; 760 gm. after 
being freed from connective tissue, blood-vessels and bile ducts, was taken 
for extraction. The method of Cohn was followed in detail, the extract 
which has been briefly described and which contained no demonstrable 
nicotinic acid or nicotinamide‘ was used in the following experiments. 

Method. Patients subjected to experiment were given complete physical 
and special neurologic examination. Quantitative, morphologic and chemi- 
cal examinations of the blood were carried out in detail. Gastric analyses 
after histamine were made on the morning after admission and at weekly 
intervals. The urine was tested for all abnormal constituents including 
porphyrins. The stools were examined microscopically and by culture. 
Roentgen ray examinations of the thorax and gastro-intestinal tract were 
complete. The cerebrospinal fluid was secured and all usual tests done. 
Electrocardiograms were made on admission and at weekly intervals. 
Colored photographs were made of the tongues of the patients with pellagra 
before and after various therapeutic measures. Patients were kept at rest 
in bed, the woman with pernicious anemia was given regular ward diet, the 
subjects with pellagra were held on pellagra-producing diet. Reticulo- 
cytosis was used as the index of stimulation of hematopoiesis in the case of 
pernicious anemia. In the subjects with pellagra, qualitative tests for 
porphyrin were done on morning specimens of urine as the only objective 
indication of improvement aside from clinical estimation of symptoms and 
signs, 1:2+6.22.25 


Experiment 1. Administration of extract of pellagrous liver to a 
patient with pernicious anemia. 


Case 1.—N. B. (No. 120643), a white woman, aged 45, was admitted to 
this hospital on May 11, 1938, complaining of weakness, loss of appetite 
and of inability to walk, all symptoms were of gradual onset over a period 
of about a year. She was a small, fairly well nourished woman, pale with 
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Temp., 
98.6° F.; pulse, 84; resp., 20; blood pressure, 128/90. The hair was dry 
and gray, the tongue liver-colored with total absence of papilla. The lungs 
showed nothing abnormal, the heart was small with systolic murmurs at 
apex and base. No abnormal findings were noted in the abdomen or geni- 


a striking lemon yellow color; there was slight general edema. 


talia. There were the signs of advanced combined sclerosis. The blood 
contained 8.8 gm. % of hemoglobin, 2,020,000 R.B.C., 7300 W.B.C.; smears 
showed marked macrocytosis, anisocytosis and poikilocytosis, occasional 
megaloblasts were seen. The volume of packed red cells was 26 cc. %. 
volume index, 1.38; color index, 1.4. Blood chemical determinations were 


CHART 1.—RESPONSE OF ADDISONIAN ANEMIA TO EXTRACT OF 
PELLAGROUS LIVER. 
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not abnormal. The urine contained no albumin or sugar, urobilinogen was 
present. The gastric contents after histamine showed 0 free HCl, 5 degrees 
total acidity. The stools were not abnormal. Roentgenologic examination 
of the thorax and gastro-intestinal tract showed nothing unusual. Electro- 
cardiograms were normal. Reticulocyte counts were done daily and are 
shown graphically in Chart 1, complete examinations of the blood were 
carried out at appropriate intervals. On May 18 and 19, extract of pel- 
lagrous liver was administered intravenously, 25 cc. each day. Reticulo- 
cyte response was prompt and satisfactory, reaching 13.2% on the fourth 
day and there was subsequent increase in the red cell count and hemoglobin. 
It seemed evident that extract of pellagrous liver was not lacking in the 
hematopoietic factor. 
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Experiment 2. Administration of extract of pellagrous liver to 
patients with endemic pellagra. 


Casg 2.—L. H. (No. 121949), a white woman, aged 67, was admitted to 
this hospital, July 4, 1938. She was emaciated, pale, dehydrated and 
stuporous. There was slight desquamating dermatitis of the hands and 
forearms, the tongue was intensely red and slick at the tip and edges, 
vaginitis was moderately severe. Temperature was 103° F; pulse, 116; resp., 
24; B.P., 130/90. Physical examination showed advanced arteriosclerosis 
and moderate cardiac enlargement. The blood contained 12.5 gm. % of 
hemoglobin, 3,500,000 R.B.C., 15,000 W.B.C.; the volume of packed red 
cells was 37 cc. %, color and volume indices were approximately 1. Non- 
protein nitrogen was 40 mg. %; other chemical and serologic examinations 
of the blood were not significant. The urine was concentrated and con- 
tained traces of albumin, many hyaline and granular casts and large 
amounts of porphyrin. The phenolsulphonephthalein output was 40%. 
The gastric contents showed 0 free HCl, 12 degrees total acidity. The 
cerebrospinal fluid was normal. Roentgen ray examination of the thorax 
and gastro-intestinal tract showed nothing unusual. 

This patient was placed on soft ward diet which was very poorly eaten, 
large amounts of fluid were given orally and parenterally with slight im- 
provement in the mental state and rapid reduction of the non-protein 
nitrogen content of the blood. On July 11, pellagra-producing diet was 
given and poorly taken; she rapidly became worse with increasing delirium 
and glossitis. From July 15 to 19, coramine was given hypodermically, 
12 cc. daily, there was slight improvement in glossitis but porphyrinuria 
was not affected and delirium was not lessened. By July 21, the tongue 
was again fiery red. On July 22 and 23, the extract of pellagrous human 
liver was given, 25 cc. intravenously on each day; there was no effect on 
glossitis, mental symptoms or porphyrinuria, the reticulocytes were not 
increased. From July 26 to 30, nicotinic acid was administered intraven- 
ously, 75 mg. daily, with no improvement; on July 31, the dose was in- 
creased to 100 mg. and this amount was given until August 6, without 
clinical improvement or lessening of porphyrin in the urine. During this 
period and the ensuing week the patient was severely ill, food and fluids 
were given by nasal tube, a liquid diet with minimal pellagra curative con- 
stituents being used and parenteral administration of glucose and physio- 
logic saline was almost continuous. On August 13, 20 ec. of commercial 
liver extract was given intravenously. Improvement was dramatic in its 
promptness and completeness. On the following day, the patient was 
quiet and codperative, the tongue was pink ahd showed regeneration of 
papillz on denuded areas, porphyrinuria remained maximal. On August 15, 
she was alert and asked for food, the tongue looked normal and porphyrin- 
uria was absent. She continued to improve and on August 20 soft pellagra 
curative diet without yeast was given. Small amounts of porphyrin reap- 
peared in the urine on August 18 and persisted, but clinical cure persisted 
and the patient was discharged clinically well on September 1, 1938. 

Case 3:—F. P. (No. 123481), a white man, aged 45, was admitted to 
this hospital, September 6, 1938. (It was his third admission for pellagra 
in 2 years. In July, 1938, he was apparently cured by nicotinic acid and * 
was dismissed clinically well on July 31.) He was still well nourished but 
severely depressed. There was slight pellagrous dermatitis of the face and 
neck, with severe ulcerating bullous dermatitis of the hands and forearms. 
The tongue was slightly red and atrophic at the tip and edges, the buccal 
mucosa was pink and there were no genital lesions. Temperature was 
99° F.; pulse, 100; resp., 18; blood pressure, 118/70. General physical and 
neurologic examinations were negative. The blood contained 10.5 gm. % 
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of hemoglobin, 3,800,000 R.B.C., 18,000 W.B.C.; the volume of packed 
erythrocytes was 32 cc. %, color index was 0.9, volume index. 1. Chemical 
and serologic examinations of the blood were not significant. The urine 
was scanty and highly concentrated, much porphyrin was present. The 
gastric contents showed 0 free HCl, 8 degrees total acidity. The cerebro- 
spinal fluid was normal. Roentgenologic examinations of the thorax and 
gastro-intestinal tract were negative. 


Cuart 2.—Errect oF Extract or LIVER AND OF COMMERCIAL 
Liver Extract IN PELLAGRA. Case 1, EXPERIMENT 2. 
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This man was placed on the glucose and water regimen of Spies, his total 
daily intake being 440 gm. of glucose and 3000 cc. of water, given orally and 
parenterally. Severe glossitis developed on September 9 and by September 
11 the tongue was fiery red, totally denuded of papille and severely ulcer- 
ated, the buccal mucosa was similarly red and ulcerated, nothing was taken 
by mouth. There was dusky erythema of the legs and genitalia and a 
bullous eruption appeared on both ankles. Extract of human pellagrous 
liver was given intravenously, 25 cc. on this and the following day. There 
was no sign of improvement, glossitis and stomatitis became worse, an 
alveolar abscess developed about the first right lower molar tooth which 
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necessitated extraction. The man was semistuporous, temperature was 
101° F. and porphyrinuria was extreme. The patient’s condition seemed 
so urgent that further delay in treatment could not be justified. On 
September 13 and 14, 20 cc. of commercial liver extract was given intra- 
venously. On the morning of September 14 the mental state was much 
improved, the tongue was pink as was the buccal mucosa and there was 
marked healing of the ulcers, porphyrinuria was much diminished. By 
the next day the patient was alert, codperative and demanded food. The 


3.—EFrFrect or Extract oF PELLAGROoUS LIVER AND OF COMMERCIAL 
LiveR Extract PELLAGRA. 2, EXPERIMENT 2. 


2 o 
o 
13 4.25 
12 4.00 
x 
10 3.50 
$s 
9 3.25 #2 
2 8833 
RRR 
1 
2% 
x 
244.2 
September 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 
Reticulocytes, *——* 
Hemoglobin, o——o 


Erythrocytes, x 
Human Liver extract was the extract 


x of pellagrous liver. 
Porphyrin, x 


tongue was of normal color and texture though small ulcers on the under 
surface has not yet healed, the buccal mucosa looked normal and dermatitis 
was much improved, porphyrin was absent from the urine. On the fol- 
lowing morning (September 15), no oral lesions remained, the man sat up 
and read, and he was given solid pellagra curative diet, without yeast. 
Without further treatment he has continued to improve and has remained 
clinically well. Small amounts of porphyrin appeared in the urine on 
September 17 and have persisted. 
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Summary and Conclusions. Because failure of liver function or of 
liver storage of an essential substance has been suspected as a factor 
in the production of pellagra and since analogies have been drawn 
between pellagra and pernicious anemia, it seemed important to 
test the efficacy of an extract of pellagrous liver in the two diseases. 
Such an experiment seemed more significant since the commercial 
preparations containing the “fraction G of Cohn” are rapidly 
curative of both conditions. 

It has been possible to secure the liver of a patient dying of 
severe untreated pellagra and to prepare an extract by the method 
of Cohn, which was suitable for intravenous administration. This 
extract has been given to 1 patient with typical pernicious anemia 
and to 2 patients with endemic pellagra. The amounts used repre- 
sented in each instance 200 gm. of the fresh liver. 

The patient with pernicious anemia showed a prompt and satis- 
factory reticulocyte response with subsequent increase in erythro- 
cytes and hemoglobin. The individuals with pellagra showed no 
evidence of improvement and were later brought into good remission 
by the intravenous administration of a commercial liver extract. 

The extract of a pellagrin’s liver was rich in the hemopoietic 
factor but seemingly totally lacking in the pellagra curative sub- 
stance present in commercial liver extracts. This would indicate 
the entire autonomy of the factors effective in the cure of pernicious 
anemia and pellagra. 

No satisfactory method has been devised for the assay of nicotinic 
acid in liver extracts, but the method of preparation of such extracts 
for intravenous use makes it unlikely that significant amounts of 
the acid or its amide remain. 

The experiments reported suggest the existence of a factor other 
than nicotinic acid, active in the cure of pellagra, which is present 
in normal mammalian liver and its refined extracts but absent from 
the liver of pellagra. 


Since this report was submitted it has become evident that the substance 
in the urine recorded as “‘porphyrin’”’ was not porphyrin but the unidentified 
chromogenic material isolated by Watson. It has been shown to have no 
constant relation to the amount of coproporphyrin in the urine but is a rough 
index of the degree of nutritional disturbance shown by the patient. 
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(From the Hematology Section, Medical Clinic, Hospital of the University of 
Pennsylvania.) 

Dvurinc the past 4 years, 20 cases of myelogenous and lymphatic 
leukemia have been studied for the following purposes: 1, to inves- 
tigate the incidence of true achlorhydria in leukemia, 2, to convass 
the old concept of leukanemia of Leube in the light of Castle’s 
conditioned deficiency hypothesis as follows: a, to find out if a perni- 
cious type of anemia occurs in association with leukemia (7. e., macro- 
cytic anemia with glossitis, achlorhydria, and neurologic disturb- 
ances); b, to investigate the influence of liver extract therapy on 
such manifestations. 

The alcohol test meal was used, and histamine given if free acid 
was absent after the first hour. Tongue prints were made according 
to the method of Middleton. 

Frequent blood studies were performed during various phases of 
relapse and remission under Roentgen-ray therapy. To each of the 
patients exhibiting achlorhydria with severe anemia (5 in all) was 
administered an adequate course of parenteral liver therapy and 
the reticulocyte response was noted. 

Three of these exhibited macrocytic anemia and 2 microcytic. 
In no case was there any significant reticulocyte response to liver 


* This study was aided by a grant to the Hematological Fund from Mrs. Bruce 
Ford. 
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therapy. Smooth tongue was found in 8 cases (40%). Achlorhydria 
was present in 7 cases (35%). There was no correlation between 
achlorhydria and smooth tongue. The amount of prior Roentgen- 


CuHarT 1.—SIGNIFICANT Data IN 20 Cases oF LEUKEMIA. 


z : 
2 2 > 
4.6. 53 | M.|A.M.L.* 1 mo Smooth No free HCl Hb 38% + No. 
RBC 2.2 
WBC 29,000 
J. D. 61 |M/C.L.L.*; lyr. Normal No free HC] Hb 31% 0 2 mos. 
RBC 1.5 
| WBC 210,000 
L. E. 39 | M/|C.M.L.*, 10 yrs. Normal Free HCl Hb 40% 0 7 yrs. 
RBC 2.4 
WBC 23,300 
A. G. 38 | M/C.M.L.| 2 yrs. Smooth Free HCl Hb 74% 0 2 yrs 
| RBC 4.0 
| WBC 187,000 
R. H. 38 | F C.M.L.| 3 yrs. Normal Free HCl Hb 50% 0 3 yrs. 
RBC 3.1 
| WBC 120,000 
W. 4H. 47 |Mj{C.M.L.| lyr. Normal Free HCl Hb 28% 0 1 yr. 
RBC 1.4 
| WBC 130,000 
M.H. | 44 F |C.M.L.| 2 yrs. Normal Free HCl Hb 55% 0 | 2yrs. 
RBC 3.5 
| } WBC 230,000 
M.K. | 42 | F |A.M.L.| 3mos. | Normal Free HCl Hb 49% 0 No. 
RBC 3.2 
WBC 41,000 
LL. |} 389|M/C.LL. 2 yrs. Normal No free HCl) Hb 90% 0 No. 
RBC 4.4 
WBC 15,000 
F. M. 40 M{C.M.L.;| 4 yrs. Normal Free HCl Hb 50% 0 No. 
RBC 2.8 
| WBC 380,000 
M.M., 61 | F |C.L.L. | 3mos. Smooth No free HCl) Hb 92% + | No. 
RBC 5.7 
} WBC 246,000 
C.N. 58 | F |C.M.L.| lyr. Few Free HCl Hb 70% oS 1 yr. 
papille | RBC 4.0 
WBC 56,000 
8. 8. 46 |M/C.M.L. | 1 wk. Few No free HC!| Hb 57% 0 No. 
papille RBC 3.7 
WBC 86,000 
8. 8. 34 | M/C.M.L. | 2 mos. | Few Free HCl Hb 46% 0 No. 
; papille RBC 2.8 
| WBC 49,000 
59 | M/C.M.L. 2 yrs. Smooth Free HCl | Hb 45% 0 2 yrs. 
RBC 2.6 
WBC 304,000 
E. V. 49 M/C.L.L. 6 mos. | Smooth No free HCl} Hb 80% 0 1 mo. 
RBC 4.1 
WBC 14,000 
We 54 1F |C.M.L.| 2 yrs. Few No free Hb 34% 0 2 yrs 
| papille RBC 24 
| WBC 280,000 
G. W. 39 M/C.M.L.. 4 yrs. Smooth Free HCl Hb 62% 0 3 yrs 
RBC 4.0 
WBC 340,000 
F. 8. 568 | F |C.M.L.| 5Syrs. Smooth Free HCl Hb 40% 0 5 yrs. 
RBC 2.0 
WBC 400,000 
a. XK. 65 F |C.L.L. 3 mos. | Smooth Free HCl Hb 92% 0 No. 
RBC 4. 
WBC 31,000 
* A.M. L. = Acute myelogenous leukemia. 
C. M. L. = Chronic myelogenous leukemia. 
C. L. L. = Chronic lymphatic leukemia. 
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ray therapy was likewise without influence on achlorhydria in this 
series. There was no correlation between achlorhydria and severe 
anemia, but of the 3 cases exhibiting macrocytosis, 2 were achlor- 
hydric. Only 1 patient in this group presented neurologic disturb- 
ance and this was a rather inconclusive paraesthesia. This patient 
also complained of sore tongue. 

There were 6 necropsies in this series (13 known to have died). 
Leukemic infiltration of the liver was found in all cases, but infil- 
tration of the stomach was observed in only 1 (G. W.), and this 
patient had normal gastric acidity during life. 

Chart 1 summarizes the pertinent findings. 

Chart 2 compares the incidence of achlorhydria in this series with 
the expected frequency in a group of normal individuals from the 
data of Bloomfield and Polland.! 


CHART 2.—INCIDENCE OF ANACIDITY IN 20 Cases oF LEUKEMIA COMPARED WITH 
EXPECTED INCIDENCE OF ANACIDITY IN IDENTICAL AGE Groups OF NORMAL 


SuBJEcTs. 
Expected incidence 
No. cases of % Anacidity in anacidity (Bloom- 
leukemia with leukemia in dif- field and Polland), 
Age. Sex. anacidity. ferent age-groups. (per cent). 
30-39 M 1 16.6 3.5 
40-49 M 2 20 10 
50-59 F 2 40 25 
60-69 M 1 100 31.7 
F 1 50 21.9 


Although the number of cases is too small for statistical analyses, 
it may be significant that in each age group in both male and female 
subjects, achlorhydria in leukemia exceeds the “normal” incidence. 

In recent medical literature, there is only one reported systematic 
study of the gastric secretion in leukemia. 

Dobruff? summarizes his findings in 34 cases of my elogenous and 
lymphatic leukemia as follows: Anacidity occurred in more than 
one-half of the cases of myelogenous leukemia and.in less than one- 
fourth of the cases of lymphatic leukemia. The results in our series 
do not indicate this type difference. 

In 1900, Leube applied the designation ‘“Leukanemia”’ to a group 
of patients presenting evidence of a combination of leukemia and 
severe anemia of pernicious type. The data here presented suggest 
that there is no reality in the concept, although it is admitted that 
leukemic infiltration of the stomach might conceivably destroy 
the intrinsic factor, and leukemic infiltration of the liver might con- 
ceivably interfere with storage of the “interaction products.” 

Recently Rich and Schiff* reported a case of combined lymphatic 
leukemia and pernicious anemia in which both diagnoses were fully 
substantiated. Our experience is in agreement with the conclusion 
of these authors, that the existence of both diseases in the same 


individual is a coincidence. 
vou. 197, No. 6.—JUNE, 1939 27 
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Conclusions. 1. Although too small for accurate statistical 
analysis, this series of 20 cases of leukemia exhibits an incidence 
of achlorhydria (35%) which is higher than the expected “normal.” 

2. There is no correlation between achlorhydria, glossitis, anemia, 
and neurologic disturbances in this group. 

3. Potent liver therapy has no effect on the associated anemia of 
leukemia. 

4. The concept of leukanemia (Leube) is without demonstrable 
basis and the term should be dropped. 
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THE USE OF VITAMIN B, IN REST PAIN OF ISCHEMIC ORIGIN. 
By Meyer M.D., 


ASSISTANT INSTRUCTOR OF MEDICINE, SCHOOL OF MEDICINE, UNIVERSITY OF 
PENNSYLVANIA, PHILADELPHIA, PA. 


(From the Peripheral Vascular Section of the Edward D. Robinette Foundation, 
Hospital of the University of Pennsylvania.) 

In spite of newer methods of treating peripheral vascular disease, 
there are still patients who are unable to obtain relief from pain. 
This is especially true of that group of patients classified as having 
ischemic neuritis. 

Because the problem of ischemia appeared to be basically that of 
a block in transportation of elements necessary for proper nutrition 
of tissues we attempted to decrease pain by supplying tissues defi- 
cient in blood with at least one of the essential elements, the absence 
of which is known to cause pain, namely vitamin B;. The theory 
was that by injecting huge quantities of vitamin B, into the blood 
stream we might be able to raise the blood concentration of vita- 
min B, to such a level that even the reduced blood supply in ischemic 
areas could maintain an adequate vitamin B, content in such tissues. 

Vitamin B, was chosen because it is essential for tissue metab- 
olism (Peters’) and because it is known that its absence causes dis- 
turbance of nerve function resulting in pain. Vitamin B, is available 
in crystalline form and we have found that it can be given intra- 
venously in huge doses with apparent safety. 

Patients with ischemic neuritis seemed well suited to test the 
hypothesis that ischemic pain might be relieved by increasing the 
concentration of vitamin B, in the ischemic tissue. The pain in 
ischemic neuritis is sharp and burning, coming on in paroxysms or 
present constantly. Neurologic changes are present in some patients 
and absent in others. The term ischemic neuritis has usually been 
reserved for a type of rest pain which is present in patients with 
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extensive arterial occlusion without open lesions (Goldsmith and 
Brown’). We have had to broaden this concept, as it seems logical 
to assume that in arterial occlusion, whether it be as large as a 
femoral or as small as a digital artery supplying a single toe, the 
nerve trunks, as well as the other tissues in the ischemic area are 
deficient in blood. Ischemic neuritis may therefore be present in 
patients with gangrene or ulcers on an ischemic basis. Barker! has 
reported extensive degenerative changes in the peripheral nerves of 
the extremities of patients with thromboangiitis obliterans. 

We find that vitamin B; can relieve pain of ischemic origin; whether 
by correcting a local deficiency or not we cannot say. We have no 
proof that there is a deficiency of vitamin B, in ischemic tissue. 


Method of Treatment. At the start of the investigation 10 mg. (3000 
International Units) of crystalline vitamin B,* (thiamine chloride) were 
given intravenously every other day for 4 weeks to 2 patients with ischemic 
neuritis with no influence on pain. The dose was then increased to 100 mg. 
(30,000 International Units) intravenously every other day. A patient 
(Case 1, Table 1) who had paroxysms of severe pain involving both legs, 
unrelieved by any other form of therapy, obtained no relief from 10 mg. 
of vitamin B; given intravenously twice a week fora month. Following the 
first injection of 100 mg. the pain subsided abruptly. From then on we 
used the large doses. 

The method and amount of vitamin B,; administered to each patient is 
given in Table 1. The intravenous route was used in all except Case 10, 
who received vitamin B, intramuscularly, and in Case 2 in which intra- 
venous therapy was supplemented by some intramuscular injections. All 
patients, excepting Cases 3 and 10, received 100 mg. doses until pain was 
relieved. Vitamin B; was given daily, every other day or twice a week, 
depending upon the severity of the pain. 


Type of Patient Treated. ‘Ten patients have been treated with 
large doses of vitamin B;. All had severe, prolonged symptoms— 
lasting from 1 month to 8 years—which had not responded to pre- 
vious therapeutic measures (Table 1).¢ Nine of the patients 
(Cases 1 to 9) had ischemic neuritis. Three of these patients 
(Cases, 6, 7 and 9) had ulcers or gangrene. Case 10 had early 
thromboangiitis obliterans with pain probably due to arteriolitis. 
With the exception of Case 10, all had evidence of advanced arterial 
disease. Nerve crushing for relief of pain had been rejected by the 
surgeon in 3 patients (Cases 1, 4 and 7) because of fear that the 
incision would not heal and. that ischemia might be present in part 
of a nerve trunk above a possible site of nerve crushing. 

Two of the patients (Cases 1 and 2) had diabetes mellitus in addi- 
tion to arteriosclerosis; 2 (Cases 6 and 10) had thromboangiitis 
obliterans. Five of the cases (Cases 1, 3, 4, 8 and 9) were treated 
as ambulatory patients; 4 (Cases 2, 6, 7 and 10) were admitted to 
the hospital and treated. Case 5 was treated at home. 

* We are much indebted to Merck & Co. for their kindness in supplying the 


vitamin B; required for these studies. 
+ Cases 4 and 7 were patients at the Mount Sinai Hospital, Medical Service No. 2. 
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Results. Administration of vitamin B, was followed by complete 
relief of pain within 1 day to 2 weeks in 7 patients (Cases 2 to 8). 
Cases 1 and 9 obtained partial relief of pain; Case 10, with early 
thromboangiitis obliterans, was the only one not benefited. 

The relief of pain in these patients was striking. These were 
selected patients with severe pain who had been refractory to the 
usual forms of therapy. When vitamin B, was stopped, pain usually 
returned within 2 weeks but was again relieved by more vitamin B,. 
One patient (Case 8) with a popliteal thrombosis and a cyanotic 
toe was almost completely relieved following the first injection of 
100 mg. After 200 mg. had been given, physiologic saline was sub- 
stituted: pain returned within 2 weeks.and he was again unable to 
sleep. After another dose of 100 mg. of vitamin B, pain was defi- 
nitely less and he was able to sleep. Another patient (Case 3) 
obtained relief of pain within 2 weeks for the first time in 4 years 
with 20 mg. of vitamin B, intravenously every other day. When 
vitamin B, was stopped by the intravenous route and given orally, 
pain gradually returned within 2 months. Resumption of intra- 
venous administration of vitamin B, relieved pain completely within 
12 days. 

Case 7, with thrombosis of a femoral artery and beginning gan- 
grene, had been in 2 other hospitals and had obtained no relief 
from constant intense pain. The surgeon advised mid-thigh ampu- 
tation, rejecting nerve crushing for fear the incision would not heal. 
Prior to amputation he was given 100 mg. of vitamin B, intrave- 
nously daily. Within 3 days he was comfortable and after 4 injec- 
tions he was able to sleep without any sedatives. Amputation was 
- not prevented by vitamin B; in this patient, but the ability to relieve 
the pain of such patients makes therapy more elastic, so that pain 
per se need not be considered a factor in deciding about the advis- 
bility of amputation. 

Pain recurred in 1 patient with ischemic neuritis while under 
treatment. This patient (Case 1) had extreme pain before therapy 
and the pain on recurrence was just as severe. Pain recurred when 
he developed edema of both ankles as a result of cardiac decom- 
pensation which may have contributed to the return of pain. 

Neurologic changes (Cases 1, 2 and 6) were unaffected by vita- 
min B;. This coincides with the experience of Spies and Aring,° 
who relieved the peripheral neuritis of patients with pellagra with 
vitamin B, parenterally without improving the objective changes. 

Three of the patients (Cases 6, 7 and 9) with ischemic neuritis 
also had ulcers. Case 7 was completely relieved, Case 6 had very 
little pain following vitamin B, therapy, and Case 9 was partially 
relieved. The ulcers were not improved by vitamin B. 

The return of pain after discontinuance of vitamin B, is not 
unexpected since the original occlusive process is little changed. 
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Obviously vitamin B,; therapy should not preclude methods designed 
to increase peripheral circulation. 

Trial of Vitamin B, in Intermittent Claudication. ‘The relief of rest 
pain in ischemia by vitamin B, suggested an experimental trial in 
ischemic muscle pain, namely intermittent claudication. Two 
patients with intermittent claudication were given daily intravenous 
injections of 100 mg. of vitamin B, for 8 days and then 100 mg. 
twice a week for a total of 1400 mg. in a period of 4 weeks. 

Case A, a man of 48, with thromboangiitis obliterans, who had 
intermittent claudication at 2 to 3 blocks was unable to walk farther 
after receiving 1400 mg. of vitamin B,;. Testing with an electrical 
ergometer® before and after vitamin B, revealed no change. 

Case B, a man of 55, with peripheral arteriosclerosis and occlusion, 
had intermittent claudication at 1 block for 2 years. While receiving 
vitamin B, his walking distance gradually increased, until at the 
end of a month he was able to walk 5 to 8 blocks, fatigue being less 
intense than it had been at the end of a block prior to receiving 
vitamin B,. In pacing tests, he was able to walk 480 steps instead 
of 90 before fatigue began. The ergometric records after 8 days 
of vitamin B, therapy disclosed no objective improvement, although 
pain during the second test was not as severe as it had been in the 
test performed before vitamin B; was given. Three weeks after 
discontinuance of vitamin B, the walking distance was reduced to 
3 blocks and early fatigue was returning. 

The results in these 2 patients are equivocal and these studies 
are being continued. 

Vitamin B, in Experimental Ischemia. An attempt to determine 
whether these doses of vitamin B, injected into a normal individual 
influence the phenomena following experimental ischemia utilized 
an experiment described by Lewis, Pickering and Rothschild. 
Lewis et al. showed that pressure of 160 mm. Hg applied to the upper 
arm produces (1) ascending numbness and (2) anesthesia below the 
cuff. In every case numbness appeared within 13 to 16 minutes, 
anesthesia several minutes later. Both, they say, are caused by 
ischemia of nerve trunks lying immediately under the cuff; not to 
direct pressure on nerve. That numbness and anesthesia were not 
caused by ischemia distal to the cuff they proved by producing 
identical numbness and anesthesia by pressure over nerve trunks 
alone, maintaining normal blood flow to the arm. 

We have reproduced this experiment for use before and after 
administering 100 mg. doses of vitamin B, intravenously. The rate 
of ascent of anesthesia was found to be more repeatable and more 
objective than that of numbness. All tests for anesthesia were made 
by means of one horse-hair. 

In 3 of 4 experiments with vitamin B, the ascent of anesthesia 
was delayed. In 1 experiment, anesthesia reached the wrist in 
21.8 minutes without vitamin B,;. The following day anesthesia 
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reached the wrist in 29 minutes, after 100 mg. of vitamin B, had 
been injected. A week later the experiment was repeated without 
vitamin B, and anesthesia reached the wrist within 22 minutes. 
In 1 of the 4 experiments, ascent of anesthesia was not delayed by 
vitamin B,. 

The results of these experiments were suggestive but equivocal. 

Discussion. ‘The use of vitamin B, in ischemic rest pain at present 
is on an empirical basis. Oral administration was discarded because 
of failure to influence pain in 2 patients. Ten milligrams intra- 
venously likewise did not relieve pain and doses of 100 mg. intra- 
venously were usually required. Williams and Spies” point out 
that the amounts of vitamin B, necessary to obtain the same thera- 
peutic response by the intravenous, subcutaneous or oral routes are 
in the ratio of 1:6:40. Although the subcutaneous and oral routes 
are satisfactory in the great majority of patients with true vitamin 
B, deficiency, patients with ischemic pain are a special group with 
suspected local avitaminosis on an obstructive basis and require an 
unusual method of administration of vitamin By. 

When using large amounts of vitamin B, parenterally it is at 
present necessary to estimate toxicity and the rate of its excretion. 
Rowlands and Wilkinson® found the normal blood vitamin B, to be 
6.5 to 16.5 microgm. per 100 ce. of whole blood. They showed that 
4 mg. of vitamin B, injected intramuscularly raises the blood vita- 
min B, content within 15 minutes from 5 microgm. to 14 microgm. 
The blood vitamin B, fell to the original level within 1 hour. There 
is evidence in the literature that vitamin B, is non-toxic even in 
relatively large doses. Spies" has used doses of 500 mg. orally with 
no toxic effects. Weiss and Wilkins" have administered as much 
as 100 mg. intravenously without ill effects. 

The only reference to pathologic changes observed from using 
curative amounts of vitamin B, found in the literature was that of 
Engel and Phillips? reporting liver damage in rats after their recov- 
ery from vitamin B, deficiency by administering 120 microgm. of 
crystalline vitamin B, per 100 gm. of ration. One-half milligram of 
vitamin B, injected into deficient rats produced similar changes in 
the liver. Steinberg” has reported herpes zoster in patients who 
received doses of 2000 units (about 7 mg.) intravenously at weekly 
intervals, supplemented by 800 units (about 3 mg.) by mouth daily. 
Cowgill, in discussing a paper by Goodhart and Jolliffe,* quotes 
Molitor as being able to kill mice, rats, rabbits and dogs with intra- 
venous vitamin B, equivalent to giving 25,000 to 50,000 times the 
daily normal requirement. Carried over to the human species the 
lethal dose for man would be from 25,000 to 50,000 mg. 

In our investigations, we observed no toxic effects. None of the 
patients had any symptoms following the injections with the excep- 
tion of 1 (Case 6) who stated that slight, transitory vertigo followed 
1 injection. There were no significant changes in the blood pres- 
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sure or heart rate of 6 patients following the intravenous injection 
of 100 mg. of vitamin B;. 

We have no information on the mechanism of relief of rest pain 
in ischemia by vitamin B, other than that local tissue metabolism 
may be temporarily improved as suggested by the work of Peters.? 
{vidence is accumulating that the absence of vitamin B, does not 
cause nerve degeneration but probably disturbs the normal function 
of the nerve cell (Engel and Phillips? and Wintrobe, Mitchell and 
Kolb"). We do not know whether, in those patients relieved of 
ischemic pain by vitamin B,, the vitamin B, concentration in the 
ischemic tissues had been depressed to a level sufficient to cause 
pain or whether pain was relieved by raising tissue concentration 
of vitamin B, to above a normal level. These large doses of vita- 
min B, failed to increase skin temperature in the toes, indicating 
that relief of pain resulted from something else than from increased 
blood flow. Vitamin B, may relieve pain in a manner unknown to 
us at present. 

The use of vitamin B; must not lead to the neglect of measures to 
increase circulation. We have limited its use to selected patients 
with pain unrelieved by other measures. 

Summary. 1. Vitamin B, was given intravenously in doses of 
100 mg. to 10 patients with ischemic neuritis or rest pain of ischemic 
origin. Seven obtained complete relief of pain; 2 patients obtained 
partial relief and 1 failed to obtain any relief. Pain was relieved 
only as long as vitamin B, was administered parenterally. Main- 
tenance amounts of vitamin B, (20 to 100 mg. once or twice a week) 
were required to keep patients free from pain as long as the vascular 
condition remained unchanged. 

2. Gangrene, ulcers and objective neurologic changes were not 
improved by vitamin 

3. Vitamin B, does not supplant the usual methods of treating 
peripheral vascular disease but is worthy of clinical trial in patients 
with refractory pain. Measures designed to increase peripheral 
circulation should always be used in these patients. 

4, Vitamin B, was used intravenously in 2 patients with inter- 
mittent claudication and in normal individuals under conditions of 
experimental ischemia with equivocal results. 
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(From the Cardiac Clinic, Outpatient Department, and the Cardiographic Labora- 
tory, The Mount Sinai Hospital.) 

Four years ago a clinic for patients with precordial pain was 
organized by us at the Mount Sinai Hospital for the study of angina 
pectoris due to coronary artery disease. We have been interested 
particularly in determining the efficacy of drug therapy in this 
disease, for innumerable remedies have been described and at present 
there is great difference of opinion concerning their value. The 
frequency of this disease emphasizes the importance of systema- 
tizing its therapy and of properly evaluating the agents used. A 
preliminary report has already been made by one of us." 

The difficulties of the problem have been insufficiently recognized 
by many writers, who have not considered the natural course of 
angina pectoris, which is capricious. Thus patients with angina 
pectoris frequently experience periods of spontaneous remission, 
during which improvement may be erroneously ascribed to any drug 
being taken at the time. Furthermore, attacks of pain may be 
induced by a variety of factors, and it is usually impossible to control 
all of these. The emotional status of these patients is of particular 
importance" and may actually determine the occurrence and degree 
of pain. It is necessary to take cognizance of all these factors and 
to exercise great caution in evaluating a drug. 

The literature on the drug treatment of angina pectoris is very 
extensive but, since it has been well presented in numerous articles, 
will be entered into here only to point out the great variety of 
remedies advised. Heberden'® and Parry'® early recognized that 
morphine and whiskey relieved attacks and also suggested that 
they might prevent them. Recently several authors::#! have 
emphasized good results with alcohol. Naturally such drugs should 
not be used for extended periods. The nitrites, having been found 
to relieve attacks of angina pectoris, have also been used to prevent 
attacks with supposed success.’*!*?! During the present century 
the xanthine derivatives have enjoyed preference in routine practice 
and good results have been reported in over 80% of cases.®!7.” 
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It is noteworthy, however, that there has been little agreement 
among many writers concerning the relative merits of the various 
members of this group. Some have obtained better results with 
theobromine compounds, others with the theophylline group. 
Numerous other drugs, including tissue extracts,’ trichlorethyl- 
ene,"? and so on, have been extolled for their relief of the anginal 
syndrome. In interpreting these results it should be pointed out 
that, as a rule, only the drug being studied was administered and 
the patient’s symptoms during this period contrasted with those 
when the drug was withheld. We do not believe such a study to 
be sufficiently controlled to allow definite conclusions to be drawn. 
On the other hand, Evans and Hoyle,? employing a variety of drugs 
as well as a placebo, found that none was of specific value, for the 
degree of success with any one drug was no greater than with the 
placebo, although occasionally a drug was beneficial in an individual 
case. Recently Gold and his associates’’* came to the same con- 
clusions concerning the xanthine derivatives and digitalis. Others*!® 
have found that digitalis actually induced anginal attacks. In a 
study of trichlorethylene by Willius* the results were unsatis- 
factory in the majority of patients: The findings of Riseman and 
Brown’ are somewhat difficult to interpret. Their patients were 
relieved of angina to the same degree by all the drugs used, including 
a placebo; however, using a modification of the two-step exercise 
tolerance test of Master,’ they found that certain xanthine deriva- 
tives and quinidine alone gave objective evidence of improvement 
in half the patients; other drugs produced little or no improvement. 
They observed striking differences among the xanthine derivatives.! 
This work requires confirmation. 


Material and Methods. This study was carried out on 116 ambulatory 
patients attending our angina pectoris clinic. The series was composed of 
90 men and 26 women whose ages varied between 35 and 75 years. These 
patients were for the most part in very poor circumstances; many were 
receiving relief benefits, and almost all were out of work. In order to gain 
a comprehensive view we have therefore considered it of value to include 
in this report the results obtained by one of us (A. M. M.) in patients seen 
in office practise. In this group there were 60 males and 25 females. About 
75% of the entire series were Jewish, the remainder including many nation- 
alities. The period of observation ranged from 6 months to 4 years. Each 
patient was seen weekly or biweekly. 

All the patients studied presented an anginal syndrome, related to effort 
or excitement, with evidence of coronary artery disease as revealed by 
abnormalities in one or more of the following: physical examination, blood 
pressure, Roentgen ray, fluoroscopy, electrocardiogram, exercise tolerance 
test and vital capacity. In approximately one-third of patients there was 
a history of one or more attacks of coronary occlusion. 

The following routine of medication was employed in the clinic. When 
first seen, the patient was given a placebo, 1 grain of milk sugar 3 or 4 
times daily, unless he was very ill. This was continued 2 to 4 weeks, until 
its effect on the precordial pain was determined. The patient was then 
given another drug for a similar trial period. In this way, the drugs listed 
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in Table 1 were administered successively, the average number of drugs 
received by each patient being 7. When a drug was associated with improve- 
ment it was usually replaced by a placebo, and then repeated one or more 
times. Thus the effect of each drug, as compared to that of the placebo, 
was studied several times in the same patient. When a new drug was given 
the patient was usually aware of the fact, for very little attempt was made 
to disguise the different preparations. However, the drugs in tablet form, 
such as milk sugar, phenobarbital, codeine, aminophyllin, had a similar size 
and shape. As a rule, the maximum clinical dose of each drug was given 
during some period of its trial. Thus theobromine was given in 7.5 to 10- 
grain doses, and aminophyllin in 3-grain doses, 4 to 6 times daily; digitalis 
was pushed to full therapeutic dose, and then a maintenance dose continued. 

The effect of a drug was judged by the statement of the patient concern- 
ing the frequency and severity of precordial pain. Usually this was best 
evidenced by the distance the patient could walk without experiencing pain 
and the number of spontaneous attacks. A specially arranged chart, 
minutely analyzing the pain, was filled out at each visit in order to insure 
uniformity of judgment as to the effect of the drug and the condition of the 
patient was recorded as “better,” “‘same’”’ or “worse.’ 

The following case report illustrates the manner of medication followed 
and the usual therapeutic response. 

‘Case Report. B.K., No. 36-10885, an unemployed Jewish accountant, 
aged 60, came to the clinic November 18, 1936, for increasing substernal 
pain on effort during the preceding 2 years. He frequently experienced 
5 to 10 attacks daily. He had had hypertension for 10 years. Physical 
examination showed his blood pressure to be 210/100 mm. Hg. The 
lungs were clear. The heart was not enlarged, but the aorta was elongated 
on fluoroscopic examination. The second aortic sound was accentuated. 
The vital capacity was 2000 cc. The exercise tolerance test was normal. 
Electrocardiogram showed left ventricular preponderance, a diphasic T-1 
and an absent initial positive deflection in the chest lead, indicating previous 
myocardial infarction. 

He was given milk sugar, 1 grain 3 times a day, and felt better for 1 week; 
but not the next. He then received aminophyllin and phenobarbital each 
for 2 weeks, but the number of attacks increased. He then received milk 
sugar for several weeks and was improved. During the next month he was 
given phenobarbital and suffered only 2 or 3 attacks a week. During the 
next 2 weeks digitalis was given without any effect at first, but during the 
second week the number of attacks increased. Phenobarbital was again 
given but there was no improvement. Aminophyllin, and later nitro- 
glycerin, was without effect. Phenobarbital was resumed and after several 
weeks the patient became free of pain. He was then given no medication 
and continued to feel well for 2 months. The pain returned at this point, 
but disappeared after bromides were taken. It reappeared after a month 
and was not improved by phenobarbital. Nitroglycerin was then adminis- 
tered and the patient had little or no pain. During the past winter and 
spring he has felt well while taking bromides, theobromine, and for 4 months, 
milk sugar alone. 


Results. Our findings are recorded in Tables 1 and 2. In Table 1 
is noted the number of patients receiving a drug and the effect on 
each patient to whom it was given for at least 1 month. If the 
drug consistently reduced the frequency and severity of attacks of 
pain, it was considered a complete success; if it reduced these at 
least half the time it was used, it was labeled a partial success. The 
sum of these is the number of patients improved. In Table 2 is 
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noted the effect of the drug each time it was used, that is, whether 
the pain was made better or worse during each 2 to 4 week period 
in which it was used. Clinic and private patients are separated. 

It will be seen (Table 1) that there were few complete successes, 
that is, few patients were consistently helped by a particular drug. 
Even when the partial successes are included, the percentage of 
patients improved was still low, almost always under 25%, the 
highest being 31%. When the number of times, that is, the number 
of 2 to 4 week periods, each drug was used is considered (Table 2), 
the pain was made better more frequently, the highest percentage 
being 50. The results are similar in clinic and private patients. 
It will be noticed that the percentage range for the majority of 
drugs was limited; thus 15 to 25% of patients were relieved no 
matter what drug was used, and most drugs were successful 40 
to 50% of the time they were given. When the use of a drug 
was not associated with relief, there was no effect or not in- 
frequently the pain was increased; here, too, the percentage range 
was within narrow limits. Such uniform results suggest that it 
was not a particular drug, but merely the factor of receiving a 
medication, that gave relief, and that exacerbation of pain was also 
coincidental. This belief is definitely confirmed by the results 
obtained with a placebo, 1 grain of milk sugar. It was a complete 
success in 13 patients, and improved 30% of all the patients receiving 
it. In addition, it was associated with diminution of pain 52% of 
the times it was used. Thesé results were almost identical with the 
best obtained with any other drug, namely aminophyllin, with 
which the percentages were 31 and 50 respectively. Obviously one 
cannot ascribe a specific effect to a drug when its action is no better 
than that of an inert substance. The improvement noted must 
depend on psychologic factors, a point we shall shortly discuss. 
In this way may best be explained a small group of patients who 
were helped by every drug they received and another group who 
were not relieved by any drug for long periods. Such a course is 
quite different from that encountered in the majority of patients 
for even patients with a very. advanced degree of coronary artery 
disease experienced periods of freedom from pain either spontaneous 
or while receiving some medication. There was little difference in 
response of the patients to the individual drugs, except perhaps in 
the case of sodium nitrite, which, unlike nitroglycerin, seemed to 
exert an adverse effect on pain. Frequently, dispensing a new drug 
gave relief for a time, but this usually wore off, until another drug 
was substituted. Although the percentage of success with digitalis 
was not high, it was not found to aggravate the anginal syndrome 
in any case, as had been suggested. Nor did the study bear out 
an impression previously entertained by us of the value of alcohol. 
Like the other drugs, usually it was of benefit only temporarily. 
This was true also of codeine and dilaudid, in spite of adequate 


TABLE 1.—Resutts or Drug THERAPY. 
Total 
Drug. No. of Complete Partial 
patients. (per cent). 
1. ALCOHOL: 
Clinic Var 2 7 43 
2. AMINOPHYLLIN: 
3. ASPIRIN: 
Clinic 1 5 25 
4. BROMIDES: 
5. CHLORAL HyDRATE: 
Clinic indi 7 0 1 14 
2 3 14 
6. CHLORAL AND BRoMIDES: 
0 1 5 
7. CODEINE: 
Clinic 3 6 37 
8. DigITALis: 
9. 
10. LuMINAL: 
Clinic 5 13 26 
2 2 11 
11. 
4 2 0 50 
12. NITROGLYCERIN: 
13. PHYLLICIN: 
Clinic 8 0 1 12 
Total 1 2 14 
14, MiLk SuGar: 
15. Soprum NITRITE: 
16. THEOBROMINE: 
linic : 52 4 4 15 
Private 7 0 0 0 
Total . 59 4 4 14 
( 778 ) 
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TABLE 2.—Conpi!ITION or Patients AFTER THERAPY. 
Drug. Times Per cent Per cent 
better. worse. 
1. ALCOHOL: 
2. AMINOPHYLLIN: 
3. ASPIRIN: 
4. BROMIDEs: 
5. CHLORAL HypDRATE: 
6. CHLORAL AND BROMIDES: 
7. CODEINE: 
8. Dierratis: 
9. 
10. LUuMINAL: 
11. MYORGAL: 
Total 57 44 12 
12. NITROGLYCERIN: 
13. PHYLLICIN: 
14. SuGar: 
15. Soprum NITRITE: 
16. THEOBROMINE: 
i. e., number of 2 to 4 week period. (779 ) 
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doses. Several other drugs, including potassium iodide, trichlor- 
ethylene, pancreatic hormone, and so on, while used in too few 
patients for statistical analysis, acted like the drugs listed. Nitro- 
glycerin was found to relieve attacks, but not to prevent them in a 
significant number of patients. 

Discussion. Since improvement in angina pectoris was no greater 
with a large number of drugs than with a placebo, it is clear that 
success in the treatment of this syndrome does not depend upon the 
use of any one drug or group of drugs. There is no convincing 
evidence that drugs such as aminophyllin, theobromine and its 
compounds, tissue extracts, and so on, which are supposed to dilate 
the coronary arteries, actually do so when given orally in ordinary 
clinical doses. . In fact, the experimental results are inconclusive.>.*.2 
When a drug is associated with relief of pain the effect may be 
entirely coincidental, for patients not infrequently have spontaneous 
remissions of anginal attacks for varying periods, in the absence of 
medication. A patient will often volunteer the information that 
for no obvious reason at all he has felt much better during the pre- 
ceding week or two, and such an improved state may continue. 
Furthermore, the occurrence of anginal pain is intimately related to 
numerous events in the daily life of the patient: the amount of 
exertion, the diet, the presence of constipation, the weather; a 
change in any of these may influence the number and severity of 
attacks, an effect which may. seem to be due to whatever drug is 
being taken at the time. Of paramount importance, however, we 
have found the nervous makeup and emotional status of the patient. 
A diminution in domestic or financial difficulties, some encouraging 
event, these have lightened a hitherto persistent anginal syndrome. 
The following cases illustrate this point: 

Case 2. A.G., a man of 64, has had substernal pain and a sense of 
choking on walking for 10 years. His electrocardiogram shows a small, 
slurred polyphasic QRS measuring 0.11 sec. Following 1929, his symptoms 
varied directly with the condition of the stock market, the coincidence 
becoming obvious even to himself. 

CaseE 3. Another male patient, H. L., aged 53, has had precordial pressure 
related to effort for some years. The blood pressure is 160/104 mm. Hg. 
The electrocardiogram shows a P-R interval of 0.24 sec., and the exercise 
tolerance is reduced. This patient was dean of one of the schools at a 
university and, although possessing a genial nature, was unable to get 
along with the president of the university, a most overbearing person. 
One and a half years ago an opportunity presented itself for the patient to 
become head of another college. Because of the increased work and respon- 
sibility entailed, we advised against accepting the position. However, he 
believed that changing his environment would be beneficial and he made 
this change. Since then, for the past 2 years, he has felt very well and has 
had little or no pain, in spite of the fact that he is working much harder 
than before. 

A new medication, a new physician, a new type of therapy may 
bring relief. Thus, the average patient feels improved during the 
first few weeks of attendance at the clinic no matter what drug he 


q 


MASTER; JAFFE, DACK: DRUG TREATMENT OF ANGINA PECTORIS 781 


receives. This probably explains the reports of good results with 
numerous drugs. While anginal pain results from myocardial 
ischemia, it is apparent that a factor other than coronary artery 
disease is essential, and that is the emotional or nervous one. In 
fact, it is our impression that typical anginal pain may occur in the 
absence of any pathologic changes in the coronary arteries, a 
subject which will be discussed in a future report. Even in cases 
with coronary disease, the severity of the anginal syndrome is deter- 
mined largely by the nervous or emotional state of the patient. 
One of our sickest patients, a man who had suffered at least three 
coronary occlusions, and who for years complained of intractable 
precordial pain, lost this symptom almost entirely when his invention 
proved a great financial success. Yet he died suddenly during this 
period of well being. It is for this reason that the response to any 
therapeutic measure must be carefully weighed. There are a number 
of patients who are helped for a time by practically any drug; there 
are others, however, who respond not at all to any drug or other 
type of therapy. In practise, as one would expect, sedatives have 
proven slightly more effective than other drugs, because of their 
quieting influence. We believe that more careful attention to the 
psychologic problems of the patient will be rewarded by a greater 
degree of success than is usually obtained. It is the physician who 
spends half an hour talking to a patient gaining his interest and 
confidence who is most apt to help the patient. 

Summary. A study has been made of the effect of 16 drugs, 
including a placebo, milk sugar, on angina pectoris due to coronary 
artery disease. The drugs included several xanthine derivatives, 
alcohol, sedatives such as phenobarbital, chloral and bromides, the 
nitrites, a tissue extract, digitalis and two narcotics, codeine and 
dilaudid. 

No drug was found to exert any specific effect on the anginal 
syndrome, for the best results were obtained with a placebo, and 
the number of patients improved ranged between 15 and 30% for 
all drugs. 

No drug was consistently successful in a significant number of 
cases. Some patients were helped by all drugs, others by none. 

The beneficial effects attributed to many drugs in the past may 
be explained on the basis of insufficient consideration of the signif- 
icance of the natural course of the anginal syndrome, and particu- 
larly, of psychologic factors, in determining the degree of pain. 
The mildness or severity of the anginal syndrome is often directly 
dependent on the emotional status of the patient at the time, 
regardless of the degree of coronary artery disease. 

It is concluded that drugs should play a minor réle in the treat- 
ment of angina pectoris. Instead the importance of such measures 
as rest, dietary restriction, and minute attention to the mental and 
emotional status of the patient, is emphasized. 
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A NECROPSY SURVEY OF CARDIOVASCULAR SYPHILIS WITH 
PARTICULAR REFERENCE TO ITS DECREASING 
INCIDENCE. 
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(From the Division of Pathology, the Laboratories and the Department of Medicine, 
Philadelphia General Hospital.) 

COMPREHENSIVE statistical studies regarding the subject of 
cardiovascular syphilis have appeared infrequently in the literature 
during the past decade. This is surprising in view of the specificity 
of antisyphilitic therapy and considering the increasing publicity 
in both lay and medical publications concerning the advantages of 
early treatment. Occasional autopsy surveys, particularly large 
series of cases from one institution, are desirable in order that 
trends in the incidence of the disease may be observed and it may 
be determined whether or not modern methods of treatment are of 
value in preventing the late crippling manifestations of syphilis. 
This seems especially indicated in view of the well-known opinion 
of German syphilographers that cardiovascular syphilis has shown a 
marked increase in frequency since the introduction of arsphena- 
mine. American clinicians are practically uniformly of the belief 
that early, adequate treatment prevents fatal cardiovascular syph- 
ilis, but this view is based almost entirely on clinical experience; 
it is a fact that cardiovascular syphilis often defies antemortem 
diagnosis, and consequently statistics based on such data are sub- 
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ject toerror. It is true, of course, that criteria of pathologists vary, 
and that even at autopsy mistakes in the diagnosis occur; this 
method is, however, considerably more accurate than clinical 
investigation. 

In the present study, the clinical and pathologic records of 
15,000 consecutive cases coming to autopsy between August 5, 
1927, and June 15, 1937, were analyzed; those presenting post- 
mortem evidence of cardiovascular syphilis were studied in detail. 
The present communication deals only with statistical data rela- 
tive to the incidence of cardiovascular syphilis in its various mani- 
festations; subsequent publications will consider other features of 
the study. I believe that autopsy material of the Philadelphia 
General Hospital is extremely valuable for a study of this type. 
The institution is a large, general charity hospital. The patients 
are from that stratum of the population most likely to be syphilitic. 
A high autopsy percentage is maintained with no selection as to 
type of case. It is felt that the material represents a fair cross- 
section of the so-called lower and lower middle classes of society. 

Cardiovascular syphilis of all types was encountered in 1040 
(6.93%) of the 15,000 cases coming to autopsy. Roughly, 1 patient 
in each 15 presented evidence sufficient for this diagnosis. There 
were 192 syphilitic aneurysms (not including aneurysms of the 
peripheral arteries and central nervous system), 29 of which pre- 
sented a complicating aortic regurgitation of luetic origin. This 
latter lesion without aneurysm was found in 216 cases. The remain- 
ing 632 cases were examples of simple syphilitic aortitis or the less 
common cardiovascular manifestations of this infection. Because 
of the highly controversial nature of the subject, cases with the 
pathologic diagnosis of syphilitic myocarditis have not been con- 
sidered in this study, unless there was a definite associated syphilitic 
aortitis or aortic regurgitation of luetic type. I strongly feel that 
such an entity exists, but believe that, in my series at least, it is 
a relatively uncommon finding at autopsy. 

In Chart 1 the relative incidence of cardiovascular syphilis in 
the Philadelphia General Hospital is compared with that of other 
large autopsy series in northern United States. Ophiils,“ in 1926, 
reported the presence of this cardiovascular lesion in 5.43% of 
3000 autopsies in the Stanford University series. The Presbyterian 
Hospital (New York) statistics reported by Lamb and Turner’ 
show 5.1% in 2081 autopsies. This lower incidence during the 
years that cardiovascular syphilis was probably more prevalent 
than at present is explained by the fact that this hospital is in 
part a private institution with a consequent higher type of patient, 
and also by the fact that their white to negro ratio was 9 to 1, 
whereas mine was approximately 3 to 2. Reid, in 1920, noted 
a 3.5% incidence in Boston. It is well known that cardiovascular 
syphilis is less common in Boston than in Philadelphia, due chiefly 
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to the lower negro population. Reid'® later reported that 7% of 
the autopsied patients at the Boston City Hospital in 1921 pre- 
sented evidence of cardiovascular syphilis. Martland’s'® Newark 
statistics in which 3% of subjects were found to have cardiovascular 
syphilis are not really comparable, because his figures are based 
upon coroner’s cases, in which an autopsy was done because of 
sudden death. As will be pointed out, cardiovascular syphilis may 
be an entirely coincidental finding in patients dying of any acute 
or chronic disease. It has been my experience that the vast major- 
ity of these cases do not die suddenly without previous illness or 
disability. The low figure of 2.6% reported by Clawson and Bell,! 
in 1927, is probably partly accounted for by a low negro population. 
Their observation of cardiovascular syphilis as a purely coincidental 
finding in only 13.5% of cases deserves comment; in roughly two- 
thirds of my series the syphilitic cardiovascular lesion could not be 
held responsible for the patient’s death, and was merely an additional 
finding at autopsy. 


Philadelphia General Hospital—1927 to 1937—15,000 autopsies. 


20:0 


Stanford University Series (Ophiils) —1900 to 1923—3000 autopsies. 


Presbyterian Hospital (N. Y.) (Lamb and Turner) —1916 to 1930—2081 autopsies. 


Boston (Reid) —1909 to 1919—1678 autopsies. 


3.55% 


Newark (Martland) —1925 to 1930—3325 autopsies. 


10: 


Minneapolis (Clawson and Bell) —1910 to 1926—4577 autopsies. 


Cuart 1.—Relative incidence of cardiovascular syphilis in various autopsy series 
in northern United States. 


As shown in Table 1, males accounted for 74% of the cases of 
cardiovascular syphilis of all types, 76% of aneurysms and 81% of 
syphilitic aortic regurgitation. These figures are in complete agree- 
ment with the accepted thought that cardiovascular syphilis is pre- 
dominantly an affection of the male sex. 


1.—Sex INCIDENCE OF CARDIOVASCULAR SYPHILIS. 


Lesion. Male. Female. Total. 
Aortic regurgitation 42 216 


In regard to race, negroes were responsible for the bulk of each 
group. As is shown in Table 2, of the entire series, 711 cases 
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(68%) were found in negroes, though they formed only two-fifths 
of those studied; there were 326 instances of cardiovascular syphilis 
in the white race and 3 cases in orientals; 144 of 192 aneurysms 
(75%) were in the black and 152 of 216 cases of syphilitic aortic 
regurgitation (70%) were accounted for by the colored race. It is 
apparent that the greatest proportion of cardiovascular syphilis 
is found in the negro and that this percentage is only slightly higher 
in the fatal types of the disease. 


TABLE 2.—RaciaL INCIDENCE OF CARDIOVASCULAR SYPHILIS. 


Lesion. White. Black. Yellow. Total. 
Aortic regurgitation . . . . 64 152 0 216 


In Table 3—age distribution of all cases including aortic regurgi- 
tation and aneurysm—79% of all patients were in the age group 
from 35 to 65; 76% of cases of aortic regurgitation and 80% of 
aneurysms were found in this particular age distribution. The 
percentage is remarkably constant for all forms of the disease. 


TaBLE 3.—AGE INCIDENCE OF CARDIOVASCULAR SYPHILIS. 


Aortic 


Age. regurgitation. Aneurysm, All cases. 
Unknown 1 0 4 


An investigation of the cases from the combined standpoint of 
race and age revealed the interesting fact that while crippling 
cardiovascular syphilis (aneurysm or aortic regurgitation) occurred 
in 50 instances in persons under 35 in this series, in only 4 cases 
(8%) was one of these affections encountered in a white subject. 
Aortic regurgitation was the lesion found in all 4 patients, age 
15, 26, 30 and 34 respectively. Aneurysms were present on 18 oc- 
casions in those under 35, but not once in this age group, and only 
once below 40 (a 38-year-old male in whom it was a coincidental 
finding) was a syphilitic aneurysm demonstrated at postmortem in 
a caucasian. One is forced to conclude that fatal cardiovascular 
syphilis before the fifth decade is an extreme rarity in whites. It 
is also considered notable that 20 of the 39 cases of serious cardio- 
vascular syphilis encountered above 65 were in white subjects, 
whereas the colored race accounts for over 70% of aneurysms and 
aortic regurgitation in the entire series. Comparing the two races, 
cardiovascular syphilis is much more prevalent in the negro, attacks 
that race earlier in life and shows a tendency to develop a more 
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serious cardiovascular lesion. It must be pointed out, however, 
that when aortic regurgitation develops, the prognosis is uniformly 
bad and race has little to do with life expectancy. In this series 
the duration of life following onset of congestive failure with this 
lesion was almost exactly the same for the two races, being about 
93 months in each instance. 

Trends in the incidence of cardiovascular syphilis have been 
noted by only a few observers, and several of these reports have 
been contradictory. However, the majority of communications 
from the United States have shown some decrease in the frequency, 
both clinically and at autopsy. White’® states that he and Jones 
found 5% of 880 cardiacs as primarily or secondarily syphilitic at 
the Massachusetts General Hospital in 1928, whereas Cabot at the 
same clinic in 1914 reported that 12% of 600 cardiac cases were 
due to syphilis. Thus, in well-studied material there had been a 
decrease of almost 60% in a 14-year period. Lamb and Turner,’ 
after analyzing 2081 autopsies at the Presbyterian Hospital in 
New York, stated that 6.4% of autopsied cases in the years 1916 
to 1920 showed the presence of cardiovascular syphilis, and that 
this figure had dropped to 5.5% in the period 1921 to 1925, and to 
4.1% in the years 1926 to 1930. Coombs? believes that the death 
rate in England from aneurysm is decreasing, but gives no statistics. 
Three clinicians,*"*!7 who have been on the wards at the Phila- 
delphia General Hospital during the past 25 years, have informed 
me that a decrease in the incidence of cardiovascular syphilis has 
been very apparent during that period. 

Against these opinions is the report of Cormia‘ from Montreal, 
based upon 7416 autopsies from 1910 to 1934; this author concluded 
that the incidence of cardiovascular syphilis as a fatal disease is 
decreasing but slightly. Swinging far in the other direction is the 
report of Langer,’ in Germany, who, after an analysis of 23,105 
autopsies from 1917 to 1925, concluded that the incidence of syph- 
ilitic aortitis has shown a marked increase since the introduction 
of organic arsenicals in treatment. His curves show a sharp increase 
in the incidence of cardiovascular syphilis beginning in 1912 and 
continuing thereafter; he states in addition that, whereas 33% of 
syphilitics had aortitis prior to the use of arsphenamine, 83% had 
developed this lesion during the years when this drug was employed. 
Heller,’ also in Germany, makes the statement that the number of 
aneurysms has quadrupled since the introduction of arsphenamine. 
It is impossible in any way to explain the findings of these last two 
investigators; one can only say that they have not been duplicated 
by careful clinical and pathologic studies in any other country or 
institution in the world.* 

* Not forgetting the post-propter fallacy, it must not be assumed that, because the 
incidence was increased after the introduction of arsphenamine, it was necessarily 


due to the arsenic. The many changes in Germany since 1917 suggest at least other 
possible causes.— EDITOR. 
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Concerning the incidence of syphilis in general, reports are also 
somewhat conflicting. Nelson," in 1936, stated that syphilis in 
the state of Massachusetts had shown a definite decrease, there 
being a reduction of 70% in syphilis in pregnant women over a 
15-year period; there had also been a 30% decrease in early syphilis 
and a 32% decrease in neurosyphilis over a 5-year period. Moore," 
however, in the same year stated that syphilis in Baltimore was 
actually more prevalent, there having been a progressive increase 
in the reported cases between the years 1929 and 1933. One won- 
ders whether the latter author was not really showing an increase 
in the efficiency of reporting the cases, rather than an actual increase 
in the number of cases of syphilis. 


1927 to 1930. 276 cases. 
92 per 1000. 
1 per 11 deaths. 


1930 to 1932. 231 cases. 
77 per 1000. 
1 per 13 deaths. 


1932 to 1934. 191 cases. 
63.6 per 1000. 
1 per 16 deaths. 


1934 to 1935. 174 cases. 
58 per 1000. 
1 per 17 deaths. 


1935 to 1937. 168 cases. 
56 per 1000. 
1 per 18 deaths. 


CuHart 2.—Decreasing incidence of cardiovascular syphilis at Philadelphia General 
Hospital. 


For purposes of contrasting the relative incidence in my own 
material, the 15,000 autopsies were divided into consecutive groups 
of 3000 cases each. Each group represents a period of 18 to 30 
months, the variation depending upon the increasing and changing 
number of autopsies from year to year. Chart 2 summarizes the 
results of this comparison for all types of cases. The first group 
coming in the years 1927 to 1930 showed a total incidence of 9.2%; 
this subsequently dropped to 7.7% in 1930 to 1932, to 6.36% in 
1932 to 1934, to 5.8% in 1934 to 1935, and finally to 5.6% in 1935 
to 1937. Or, roughly, cardiovascular syphilis, which was encoun- 
tered in 1 case in every 11 at autopsy at the beginning of the decade, 
was found in only 1 case in 18 at the end of the 10-year period. 

Chart 3 graphically shows a similar decrease in the incidence of 
syphilitic aneurysms (excluding aneurysms of the peripheral arteries 
and central nervous system). There were found 17 per 1000 cases 
in 1927 to 1930, 14 per 1000 cases in 1930 to 1932, 12.3 per 1000 
cases in 1932 to 1934, 11.3 per 1000 cases in 1934 to 1935, and 
finally 9.3 per 1000 cases in 1935 to 1937. Or, briefly, a decrease 
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from 1 aneurysm per 59 deaths to 1 per 108 deaths over a 10-year 
period. The statistics of Lucké and Rea,® which were collected 
from the Philadelphia General Hospital and the Hospital of the 
University of Pennsylvania covering 12,000 autopsies from 1867 to 
1916, are included for further contrast. These authors apparently 
included arteriosclerotic aneurysms in their study. However, since 
syphilis accounts for 85% of aneurysms of the aorta and great 
vessels, and since the 6% negro admission rate, cited by Lucké 
and Rea, had risen to almost 40% by the time of my survey, I 
believe there is justification for comparison of these figures. As a 
matter of fact, if one corrects for both the inclusion of arteriosclerotic 
aneurysms and for the increase in the negro population, the net 
would be considerably higher than 23 cases per 1000. I believe 
that one may conclude from this study that syphilitic aneurysms 
are less than one-half as frequent at present as before the introduc- 
tion of salvarsan in therapy. 


1867 to 1916. Lucké and Rea. 278 cases in 12,000 autopsies. 
1 per 43 deaths. 
1927 to 1930. 51 cases. 
1 per 59 deaths. 
1930 to 1932. 42 cases. 
1 per 71 deaths. 

1932 to 1934. 37 cases. 

1 per 81 deaths. 
1934 to 1935. 34 cases. 

1 per 88 deaths. 
1935 to 1937. 28 cases. 
1 per 108 deaths. 
Cuart 3.—Decreasing incidence of syphilitic aneurysms at the Philadelphia General 
Hospital. 


As is shown in Chart 4, there has also been a progressive decrease 
in the incidence of syphilitic aortic regurgitation over the 10-year 
period. The combined incidence of aortic regurgitation alone, plus 
aortic regurgitation complicated by aneurysm, was 21 per 1000 in 
the first 3000 cases, 17 per 1000 in the second group, 16.6 per 1000 
in the third series, 14.6 per'1000 in the fourth group, and 12.6 per 
1000 in the final 3000 autopsies. 

Thus far these figures have dealt only with cardiovascular syphilis 
as an isolated autopsy finding and not as a cause of death. As 
stated, this lesion was observed at postmortem in 1040 of 15,000 
autopsies (6.93%). However, in only 339 instances (2.26%) was 
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the syphilitic cardiovascular lesion the direct, or an important 
contributing factor in the death of the patient. Thus in roughly 
two-thirds of the cases it was a coincidental finding; and, while it 
might have ultimately caused death, it actually had little to do 
with the exitus. It should be constantly kept in mind that the 
mere anatomic demonstration of cardiovascular syphilis at the 
autopsy table does not mean that this lesion was the cause of death 
or even of the symptoms observed. Unless aortic regurgitation, 
aneurysm, coronary crificial stenosis, or myocarditis, alone or 
together, are present, tliere is no reason for circulatory insufficiency 


1927 to 1930. 63 cases. 


55. 8. 
1930 to 1932. 51 cases. 


43. 8. 
1932 to 1934. 50 cases. 


47. 3. 
1934 to 1935. 44 cases. 


Uncomplicated aortic 
regurgitation. 


Aortic regurgitation 
plus aneurysm. 


39. 5. 
1935 to 1937. 38 cases. 


12.6 per 1000. 


32. 6. 


Cuart 4.— Decreasing incidence of syphilitic aortic regurgitation at the Philadelphia 
General Hospital. 


to ensue. My clinical and pathologic experience has led me to the 
conclusion that many cases of heart failure labelled as syphilitic 
because of positive serology, an aortic systolic murmur and an ac- 
centuated basal second sound, turn out at postmortem to be hyper- 
tensive or arteriosclerotic with syphilis present as an entirely 
coincidental finding, or even entirely absent as far as the circulatory 
system is concerned. I have recently seen a case which clinically 
presented evidence of congestive heart failure, a basal diastolic 
murmur, peripheral signs of aortic regurgitation and a 4+ Wasser- 
mann reaction. Because the patient was an alcoholic and also 
had a peripheral neuritis, crystalline vitamin B, was administered, 


17 per 1000. 
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digitalis and antisyphilitic therapy being withheld. Within a period 
of 10 days compensation had been restored and the diastolic mur- 
mur had disappeared. Here there was every positive sign for a 
clinical diagnosis of syphilitic cardiovascular disease, yet the pres- 
ence of syphilis actually had nothing to do with the cardiac disability. 


1927 to 1930. 96 cases. 


32 per 1000. 


40 cases. 56 cases. 


1930 to 1932. 73 cases. 


30 cases. 43 cases. 


1932 to 1934. 70 cases. 


26 cases. 


1934 to 1935. 54 cases. 


26 cases. 28 cases. 


1935 to 1937. 46 cases. 


16 cases. 30 cases. 


Cuart 5.—Decreasing incidence of syphilitic cardiovascular disease as a cause of 
death at the Philadelphia General Hospital. 


In Chart 5 the decreasing incidence of cardiovascular syphilis as 
a direct, or a directly contributing factor in the death of the patient 
is shown. In the first 3000 cases the lesion was the cause of 3.2% 
of all deaths; it then steadily decreased, to 2.43% in the years 1930 
to 1932, 2.33% in 1932 to 1934, 1.8% in 1934 to 1935, and finally 
to 1.53% in 1935 to 1937. Thus syphilitic cardiovascular diséase 
as a cause of death has shown a decrease of well over 50% in this 
material in a 10-year period. 

To emphasize how striking is the decreasing death rate from 
cardiovascular syphilis, Chart 6 compares graphically the changing 
incidences of cardiovascular syphilis and tuberculosis as causes of 
death. The figures for tuberculosis are deaths per 100,000 general 
population in Philadelphia, whereas those for cardiovascular syphilis 
are deaths per 3000 autopsied hospital population in the Phila- 
delphia General Hospital. It is worthy of note that the decrease 
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is actually sharper and more marked in cardiovascular syphilis than 
in tuberculosis, which is generally conceded to be a rapidly decreasing 
disease. 

The definite decrease in both the incidence of cardiovascular 
syphilis and its lessening importance as a cause of death must be 
explained. The difference is too marked to be attributed to the 
variation in material from year to year. The possible objections 
to the study are two: First, it might be said that the type of patient 
at the Philadelphia General Hospital is changing. During the past 
10 years the percentage of negroes in the postmortem material has 
remained practically stationary, being 38.5% at the beginning of 
the study and 39.3% in 1937. Thus the racial factor has not 
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1927 1930 1932 1934 1937 
Fic. 6.—Comparison of decreasing death rates of tuberculosis and cardiovascular 
syphilis. 


Cardiovascular syphilis—deaths per 3000 autopsied population at Philadel- 
phia General Hospital. 

- - - - Tuberculosis (all forms)—deaths per 100,000 general population, City of 
Philadelphia. 


changed. Neither has there been any variation in the ratio of 
sexes coming to autopsy. The other possible variation in the 
hospital population occurred early in 1936 at which time, due to a 
change in the policy of the hospital administration, the number of 
senile patients admitted to the psychopathic wards was consider- 
ably decreased. This fact would tend to lower the average age inci- 
dence of patients coming to autopsy and, since cardiovascular syph- 
ilis is primarily a disease of the middle decades of life, it should 
‘increase rather than decrease the incidence, other factors being 
unchanged. This change in admission policy may possibly explain 
the fact that the decrease in the last group of 3000 cases (Chart 2) 
was not as great as one would anticipate from previous trends. 
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The second possible objection is that perhaps the criteria of the 
pathologists performing the autopsies are changing, and that, 
whereas at the beginning of the series perhaps they were content 
to label minor intimal wrinkling syphilitic, they are now demanding 
absolute gross evidence or microscopic confirmation. That this 
might be a factor I am willing to concede, particularly as slight 
luetic aortitis is often very difficult to identify at autopsy, especially 
with coéxisting atherosclerosis. That it is not the real explanation, 
however, is shown by the fact that the incidence of syphilitic 
aneurysms has also decreased, and also that the instances of severe 
or fatal cardiovascular syphilis have decreased more markedly than 
the disease in general. In other words, not only has there been a 
decreased incidence of cardiovascular syphilis, but the severity of 
the lesion, once it has developed, has also lessened. 

The accurate explanation of the decreasing incidence is probably 
based on more efficient treatment; there are two reasons why it is 
apparent in the decade 1927 to 1937. First, it is well known that 
more and more routine serum tests are being done and that each 
year a larger group of patients, especially early luetics and latent 
seropositive cases, are receiving antisyphilitic therapy. This fact 
alone is of tremendous importance. Second, and probably of even 
greater significance, is the long, latent period between the chancre 
and the appearance of clinical cardiovascular syphilis and death. 
This has been shown by many authors to average between 15 and 
20 years. Salvarsan was not introduced in the treatment of syphilis 
until about 1912, and it was several years later before mass treat- 
ment was begun. Thus, treatment of early syphilis started, for 
example, during the World War, could not be expected to materially 
influence statistics until the late 1920’s and early 1930’s. 

It has been well shown from a clinical standpoint that early, 
adequate treatment in the majority of cases will protect an indi- 
vidual against clinically recognizable cardiovascular syphilis. 
Moore, Danglade and Reisinger” did not find a single case of 
cardiovascular syphilis during the period of observation among 117 
patients who had received three or more courses of arsphenamine 
plus interim heavy metal, whereas in patients in the same study 
receiving less than 8 injections of arsphenamine, 9.6% developed 
cardiovascular syphilis. 'The Codperative Clinical Group" has com- 
pared its 907 cases of early treated syphilis with Bruusgaad’s series 
of 145 untreated, early syphilitics, and show that the late crippling 
manifestations are much less common in the treated group. The 
Codperative Clinical Group has also stated? that patients adequately 
and regularly treated for early syphilis, and followed 3 to 20 years 
after infection will be almost exempt from cardiovascular involve- 
ment. As a matter of fact, inadequate treatment is considerably 
better than no treatment at all.'® I believe that it may be said 
with caution that even inadequate treatment may, in some cases 
“immunize” the patient against subsequent cardiovascular involve- 
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ment. The above authors have proved by careful clinical studies 
that treatment prevents cardiovascular syphilis; I believe that my 
statistics show that we are seeing the results in the unselected 
general population of Philadelphia. 

Summary. 1. Syphilitic cardiovascular disease was encountered 
in 6.93% of 15,000 autopsies at the Philadelphia General Hospital. 
The incidence of syphilitic aortic regurgitation was 1.44% and of 
syphilitic aneurysm 1.28%. 

2. Statistical data concerning sex, color and age are given. 

3. Syphilitic cardiovascular diseases, in all forms and as a cause 
of death shows a definitely decreasing incidence during the 10-year 
period, 1927 to 1937. 

4. It is believed that the decreasing incidence may be explained 
by modern methods of therapy. 


I am indebted to Dr. R. P. Custer for his advice and friendly criticism in the 
preparation of this paper. 
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Raynaud’s disease® or intermittent spasm of the digital arteries 

with or without nutritional changes occurs most frequently in women. 

There are attacks of discoloration and numbness of the digits upon 
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exposure to cold, with recovery on rewarming. Hours may elapse 
during which the blood flow to the fingers is absent or is just per- 
ceptible.“ The present report includes studies upon 5 patients, 4 
women and 1 man; 2 of the women had trophic changes of the 
fingers. 

Since the cause of the symptoms is the transient loss of circulation 
to the digits due to closure of the digital artery® in response to cold, 
it is to be expected that vasodilators of the nitrite or isoquinoline 
types might release the smooth muscle spasm. The waxy pallor 
present in these patients during an attack is due to spasm of the 
minute vessels in the skin. In order to release this spasm we had 
recourse to histamine hydrochloride administered by iontophoresis. 
Despite the fact that histamine dilates the minute vessels,’ it in- 
creases the arterial spasm of the arteries,? a condition not desirable 
in these patients. Such procedures might be expected to relieve the 
acute attack and also alleviate the trophic changes which are second- 
ary to the diminished blood flow through the arteries in the early 
stages. The nitrites have been tried and discarded because of the 
profound effect on blood pressure from adequate doses and also 
because the effects are evanescent and often followed by severe 
headaches. 

Our study was limited to the intravenous injection of papaverine 
hydrochloride (a benzyl-isoquinoline derivative) in doses of from 
60 to 120 mg. given 3 times a week, usually before and after hista- 
mine iontophoresis, for from 8 to 12 weeks. Fifteen to 30 seconds 
following the administration of the papaverine, there are intense 
flushing of the face, perspiration of the skin, and marked increase 
in the depth of breathing. The electrocardiogram is unchanged, 
except for an increase in the heart rate from an average of about 75 
to about 100 beats per minute. The blood pressure rises an average 
of 12 mm. of mercury in both the systolic and diastolic levels. 
These effects last less than 5 minutes. Oscillometric measurements 
of the forearm show no changes throughout a period of 45 minutes 
following the injection. Application of the histamine ointment to 
the skin followed by iontophoresis at from 20 to 60 milliamperes 
for 3 to 9 minutes causes redness of the hand and wheals on the 
wrist and forearm. 

The circulation of the hand was studied by the 5 methods to be 
described in a forthcoming communication. These are (1) the pres- 
sure plethysmograph method of Hewlett’ which measures rate of 
blood inflow; (2) the simple plethysmograph which measures the 
volume changes in the hand; (3) the thermopyle thermometer for 
measuring skin temperature; (4) the skin calorimeter for the measure- 
ment of available heat; and (5) capillary observations at the nail 
fold. 

(1) The rate of blood inflow in these 5 patients averaged 6.6 cc. 
per 100 cc. hand volume per minute, as compared with a rate of 
8.6 cc. as the average for 48 control subjects. After prolonged treat- 
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ment with papaverine, the average rate of flow rose to 8.79 cc. or 
an increase of 33%. When, this optimum rate was reached, the 
injections of papaverine no longer resulted in an increased rate of 
flow. This method also yields figures of hand capacity, which aver- 
aged 7.8 cc. before any treatment, and rose to the normal figure 
of 11.5 ce. after prolonged treatment, a rise of 47%. Following 
iontophoresis there was an increase in the rate of blood flow of 13% 
and a capacity change of 33% over the pre-injection level. After 
papaverine, iontophoresis usually decreased the inflow rate, but 
increased further the capacity of the hand. 

(2) The simple plethysmograph showed that after the intravenous 
injection of papaverine there was an increase in the volume of the 
hand within the plethysmograph of from 5 cc. to 34 cc. with an 
average of 13.8 cc. When papaverine is injected after iontophoresis, 
the volume increase of the hand is greater than when no histamine 
had been applied. This volume increase averaged 16.4 cc. and is 
in addition to that which presumably follows iontophoresis. These 
results confirm the figures obtained with the pressure method. 

(3) The skin temperature rose after the injection of papaverine 
from 0.27° C. to 4.8° C. In one patient the right index finger 
gained 2.7° C., while the right middle finger gained only 1.7° C. 
because the former was originally the colder. Histamine ionto- 
phoresis caused a drop in the temperature of the skin of from 0.1 
to 5.7° C. After papaverine, the drop in skin temperature was 
never greater than 3.4° C. However, when papaverine is injected 
after iontophoresis, there is always a rise in skin temperature. 
These results confirm the findings with the other less localized 
methods. 

(4) The calorimeter. thermocouple showed, after papaverine, an 
increase in heat output of the skin of the finger in 3 of the 5 patients. 
The lack of effect in the other 2 is due to factors which cannot be 
discussed here due to lack of space. 

(5) The capillary tufts at the nail fold were few in number, tor- 
tuous, and in the male patient, very dilated, before treatment, and 
the blood flow through them was sluggish or stopped completely. 
Fifteen to 30 seconds after the injection of papaverine, the flow of 
blood in the tufts increased in speed so that soon the blood flowed 
as a continuous stream which appeared to us to be faster than in 
control untreated subjects. Histamine iontophoresis caused an in- 
crease in the number of capillary tufts visible under the microscope 
and also slightly increased the speed of blood flow. After papaverine, 
the iontophoresis of histamine decreased the rate of flow through 
the tufts. 

These large doses of papaverine seemed to depress somewhat the 
sensorium of the patients, but never to such an extent that they 
could not carry on immediately following the injection. At no time 
was there any evidence of desire for the drug other than for the 
relief it afforded the symptoms. After a week or two of treatment, the 
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condition of the hand would improve sufficiently so that the need 
of relief was not so obvious to the patient. With no evidence of 
addiction from papaverine, it seems unfortunate that the drug 
should be on the restricted list, making it somewhat difficult to 
obtain readily. 

With the advent of warm weather, it has been possible to discon- 
tinue all treatment. Three of the patients have been symptom-free 
from April to the present time. The other 2 have been under treat- 
ment until recently and have been symptom-free since May. How 
permanent the effects of the treatment will be only the advent of 
winter will tell. However, it is felt that the intravenous injections 

_ of large doses of papaverine have definitely helped all the members 
of this small series. 

Summary. 1. The vascular status of the hands of five patients 
with Raynaud’s disease has been studied. 

2. Treatment with histamine iontophoresis to the hands and 
papaverine hydrochloride intravenously in doses from 60 to 120 mg. 
three times a week has led to (a) an objective increase in the vas- 
cular bed volume and the rate of blood inflow of the hand; (b) a 
complete alleviation of the syncope, cyanosis, and pain from expo- 
sure to cold; (c) the healing of trophic lesions when these were 
present. 

3. No addiction and little cerebral depression occurs from the 
papaverine, despite long continued treatment (6 to 8 months). 
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AcuTE circulatory failure is caused by changes in relatively few 
fundamental mechanisms, since there are only three major variables 
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in the circulation, namely: cardiac activity, peripheral resistance 
and blood volume. During circulatory failure from alterations in 
one or more of these mechanisms, compensatory changes occur in 
the other variables. Theoretically, the treatment of circulatory 
failure should be directed at the original seat of action of the causal 
factor, rather than the other components of the circulation, which 
are presumably already operating at a maximum to combat the 
collapse. These considerations are especially pertinent in selecting 
appropriate circulatory stimulants from the epinephrine-ephedrine 
group of sympathomimetic amines. Some of these compounds are 
potent cardiac stimulants with relatively little effect on peripheral 
resistance; others are more active vasoconstrictors than cardiac 
stimulants; still others are also effective as central nervous stimu- 
lants. It has been shown recently, in this laboratory, that there 
are great differences in the relative proportions of cardiac and per- 
ipheral actions of these agents, when the responses of vessels of iso- 
lated peripheral organs and of isolated hearts are compared with 
each other and with the total pressor effects in the intact organism.’ + 
In view of these differences in the mechanisms of circulatory failure, 
it seems obvious that these amines should not be used indiscrimi- 
nately and interchangeably, but only with proper appreciation of 
their special spheres of action. 

As part of a general study of the considerations governing the 
choice of these amines as stimulants under various conditions, we 
have investigated their effects on isolated peripheral vessels and 
hearts separately, and attempted to apply the information so 
obtained to the treatment of circulatory collapse produced experi- 
mentally in various ways. This paper presents results on the potency 
of these amines in raising blood pressure previously lowered to 
shock level by phenol poisoning. Phenol was selected because it 
has a certain predilection for depressing cardiac muscle, and the 
circulatory failure so produced is the result of direct cardiac failure. 
Therefore, a comparison of the potency of these amines as circula- 
tory stimulants, in the normal animal and after phenol poisoning 
should serve to indicate their relative value in the treatment of 
collapse of cardiac origin. In later publications, results in other 
types of circulatory failure will be considered. Briefly, the results . 
obtained indicate that the. amines tested are of unequal merit, 
under the conditions, and some, actually undesirable or dangerous. 


Methods. Cats were used throughout, and generally anesthetized with 
urethane gastrically, in a dose of 1.5 gm. per kilo, body weight. In a few 
cats, Dial, pentobarbital, or chloretone was used with substantially the 
same results as to circulatory reactions. The cats were atropinized with 
1 mg. atropine per kilo subcutaneously, so as to permit blood pressure 
changes without complications from vagus action. Blood pressure was 
recorded from the carotid artery according to the usual technique, and all 
injections were made into a cannulated femoral vein. At the beginning of 
each experiment, 2 or 3 spaced injections of epinephrine were made to 
demonstrate, by the uniformity of the pressor response, that the cat was 
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in a substantially stable condition of responsiveness. Then, a series of 
graduated doses of the amines in question were injected, alternating with 
epinephrine, until 3 or 4 responses of graded magnitude had been obtained 
for each agent. The doses were so adjusted that small to moderate pressor 
responses were obtained, in order that the effect might be more nearly pro- 
portionate to the dose used. After an adequate series of control responses, 
injection of phenol was started, using a 2% solution in physiologic saline 
solution. The injection of phenol was fixed at a constant rate of inflow 
which was maintained throughout the remainder of the experiment, and so 
adjusted that, in about 15 minutes, the blood’ pressure had fallen to about 
50% of the previous level. When this level was reached, injections of the 
amines were repeated, increasing the doses as necessary, so as to reproduce, 
if possible, the pressor responses to the same amines before the phenol 
poisoning. It was found impossible to raise the blood pressure by the same 
absolute amount as in the control reactions to the majority of the agents 
used. Therefore, the pressor responses were compared in terms of per- 
centage changes from the blood pressure levels just before the injections. 
By this rather arbitrary procedure, it was possible to get responses which 
could be compared with those of the controls. The results were calculated 
according to the dose of amine required to produce a given degree of change 
before phenol, as compared with that required for the same percentage 
change after the phenol. This comparison is expressed as dosage ratios, 
obtained by dividing the required dose for a given response, after the phenol, 
by that required for the same effect before the shock state. 

A total of 64 cats was used in this study, each cat receiving injections of 
3 or 4 amines. The order of injected amines was changed from experiment 
to experiment so that each amine was used in different relationship to each 
other and in different animals. The compounds of the phenyl series were 
injected as few times as possible, in any one animal, since multiple injections 
of these amines produce tachyphylaxis, which interferes with adequate 
responses after the first dose. Minimal doses of these latter compounds 
were used, as another means of avoiding the tachyphylaxis. All the doses 
in this paper are expressed as the amount per kilo of body weight.* 


The results obtained may now be described according to groups 
of amines which are summarized individually in Table 1. 

Catechol Compounds. The chemical composition and structural 
relationships of different chemical groups in the catechol compounds 
are indicated by the chemical formulas on p. 799. 

Epinephrine. This amine was administered to a total of 32 cats 
with a median dose of 3.3 gammas (0.001 mg.). Phenol was injected 
at a median rate of 2.6 mg. per kilo per minute. After the phenol, 
the dose of epinephrine required was a median of 5.1 gammas for 
the same percentage increase in blood pressure or a median increase 
of 1.4 times. Although epinephrine produced an increase of blood 
pressure to substantially a normal level, the recovery was transitory, 
the blood pressure returning promptly to the shock level about as 
rapidly as before the phenol. Therefore, there was no permanent 

* We are indebted to Dr. O. Schaumann, of the I. G. Farb. Gesell. Hoechst, 
through the Winthrop Chemical Company, for the arterenol, 3-4-dioxyephedrine, 
cobefrine, m-oxy-nor-ephedrine, and o-oxy-ephedrine used in this study. Paredrine 
and benzedrine were supplied by Smith, Kline & French Company, epinine by Bur- 
roughs Wellcome Company, neosynephrine by Frederick Stearns & Co., propadrine 
by Sharp & Dohme, Inc., and phenylethanolamine by Dr. Gordon Alles through the 


courtesy of Drs. Piness and Miller, of Los Angeles. The remaining compounds 
were the ordinary products obtained on the market. 
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TaBLE 1.—Dosres or Various SYMPATHOMIMETIC AMINES REQUIRED TO RAISE 
BLoop PrEssurRE oF Cats To A GIVEN LEVEL BEFORE AND AFTER 
PHENOL POISONING.* 


Doses of amine. 
~ Comparative 


Before After Ratio, ratios, 
No. of | Phenol, phenol phenol A Amine 
cats mg. per kg. (B) (A) 
Amine. used. _ per min. Y Y B Epinephrine 
Catechol-ring Derivatives. 
2.6 1.4 
Epinephrine . . . 32 (1.2-8.0) 3.3 5.1 (0.25-5.7) 1.0 
2.6 1.2 
(1.24.8) 6.8 10.0 (0. 1-18. 2) 0.86 
3.2 1.4 
3-4-dioxyephedrine . 10 (1.9-4.0) 242.0 300.0 (0.22-2.3) 1.0 
2.0 2.3 
a (1.6-3.3) 50.0 56.0 (0.5-@) 1.6 
2.2 3.3 
« ® (2.1-2.7) 20.0 50.0 (1.5-> 10) 2.4 
Median 1.4 1.0 
Phenol-ring Derivatives. 
3.1 2.4 
(1.2-3.7) 200.0 797.0 (0.43-15.9) 
2.6 3.0 
M-oxy-nor-ephedrine. 10 (2.1-4.8) 100.0 200.0 (0.34—> 8) 2.1 
2.6 3.5 
O-oxy-ephedrine . . 5 (2.2-3.3) 390.0 2100.0 (0.93-@) 2.5 
2.6 4.5 
Neosynephrine . . 14 (2.0-3.5) 31.0 194.0 (0. 59-59) 3.2 
2.2 5.9 
(1.04.0) 300.0 1000.0 (0.47-™) 4.1 
Phenyl-ring Derivatives. 
2.0 500 . 0- 3.5 
Phenylethanolamine . 5 (1.9-3.3) 300.0 2000.0 (0.44—) 2.5 
2.6 5.8 
Prepeamme ... 6 (2.0-3.3) 490.0 2880.0 (1800-© ) 4.1 
2.6 6.0 
Benzedrine .. . 5 (1.2-3.3) 67.0 300.0 4.3 
3.5 
Phenylethylamine . 7 (2.3-4.8) 750.0 > 1000.0 io) oo 
3.3 
Ephedrine a 5 (2.0-4.0) 500.0 > 4800.0 oa ~ 
Median... 6.0 4.3 


* The values in the table are medians with the ranges in parenthesis. The infinity signs signify 
that no rise or a fall of pressure was obtained with the highest doses used after phenol. The 
greater the numerical ratio in the last column, the lesser the pressor (antishock) efficiency of an 
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improvement in the state of the circulation as result of the treat- 
ment with epinephrine. 

Arterenol. This compound is interesting because it has been sug- 
gested as a possible hormone in the transmission of sympathetic 
nerve impulses, a possibility that has been explored by others. 
Chemically, it is an epinephrine-like molecule without the methy] 
radicle on the amino group, and thus it is somewhat simpler in com- 
position than epinephrine. Arterenol was found to be effective in 
the same dosage range as epinephrine in stimulating the circulation 
both before and after phenol. Comparison of the doses in individual 
experiments showed that a median of only 1.2 times as large a dose 
was required after the phenol as before. Therefore, arterenol retained 
a greater pressor potency than did epinephrine. In other words, 
when the ratio of dosage before and after phenol was compared 
with that of epinephrine, it was only 0.86 times as large, which 
indicates an increase in efficiency of some 14% over that of epi- 
nephrine. 
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Fic. 1.—Effects of various doses of 3-4-dioxyephedrine in raising blood pressure, 
before and after phenol shock. Cat, urethane anesthesia. The time intervals are 
30 seconds in all the figures. The numbers on the blood pressure tracing are the 
blood pressure in mm. Hg. 


3-4 Dioxyephedrine. This compound resembles epinephrine except 
for the longer side chain. Therefore, it can be regarded as being in- 
termediate between epinephrine and ethyl-nor-suprarenin, which one 
of us has recently shown to have interesting vasodilator actions.!” 
Although 3-4-dioxyephedrine has marked dilator power, in adequate 
doses it raised blood pressure very effectively. Typical effects are 
illustrated in Figure 1. After phenol, 300 gammas were required to 
produce the same pressor action as was obtained from a median of 
242 gammas before the phenol. This made the ratio of dosage 


3-4 D hedeine Ayter 
Wwe 
23 mgm /A 
Min 
q 
| t } \ ics 
87 40 \ 
‘ Ye 
q v / 
| k 

| 


TAINTER, FOOTER, HANZLIK: PHENOL SHOCK 801 


1.4, which was the same as that for epinephrine. It was interesting 
that, after phenol, vasodilator actions appeared to be absent. 

Epinine. This is another catechol which has some epinephrine- 
like actions, but with considerably diminished activity. Since 
about 2.3 times as much of this compound was required to raise 
the blood pressure after phenol as before, it was 1.6 times less active 
in maintaining its effect than was epinephrine. 

Cobefrine. This compound has been introduced recently as a 
vasoconstrictor in local anesthesia. There was a considerable loss 
in its pressor activity after the phenol, as shown by an increase in 
dosage 3.3 times, in order to obtain the same percentage rise of pres- 
sure as before phenol. This meant that cobefrine was about 2.4 
times less active than epinephrine for effective pressor action in 
phenol shock. 

Phenol Ring Derivatives. The chemical composition and structure 
of the phenol ring derivatives used are illustrated by the following 
formulas: 


H H OH H OH H 
| | | | | 
H NH: H \. H NHCHs 
| | | | 
| 
| | 
\ 
OH 
Paredrine. M-oxy-nor-ephedrine. O-oxy-ephedrine. 
OH H H H 
——C—C—H 
\. H NHCH:; H NH: 
| 
| 
| | | 
\ \ 
OH 
Neosynephrine. Tyramine. 


Paredrine. This amine is a compound with a three carbon side 
chain, and a hydroxyl group in the para position of the aromatic 
ting. It has rather persistent pressor actions resembling those of 
ephedrine or neosynephrine rather than epinephrine. The dosage 
required was rather high, since 200 gammas was the median dose 
required for moderate pressor effects in the normal circulation. 
After phenol, paredrine lost a considerable part of its pressor activ- 
ity, as shown by an increase in dosage of 2.4 times, in order to secure 
the same percentage rise as before phenol. This showed paredrine 
was 1.7 times less effective than epinephrine in recovering the low 
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blood pressure of phenol shock, at least as far as dosage required 
for equal pressor action was concerned. It was interesting to note, 
however, than an effective dose of paredrine kept the pressure ele- 
vated for an appreciably greater length of time than was the case 
with the other compounds studied. 

Meta-oxy-nor-ephedrine. This is similar to paredrine, the only 
differences being a shift of the phenolic hydroxyl from the para to 
the meta position, and an alcoholic hydroxy] on the side chain. It 
showed a slightly worse maintenance of action on blood pressure 
after phenol than paredrine, since the dose had to be increased 3 
times, which gave an action 2.1 times less well maintained than 
that of epinephrine. 

Ortho-oxy-ephedrine. This amine is interesting mainly because it 
has its phenolic group in the ortho position. It had still less activity 
than the paredrine and meta-oxy-nor-ephedrine, since higher doses 
were required for pressor stimulation initially than with the others, 
and an increase of 3.5 times the control dose after phenol. This 
gave an action 2.5 times less well maintained than that of epineph- 
rine under the same conditions. 

Neosynephrine. This epinephrine substitute has come into wide 
use as a vasoconstrictor in the nose and in local anesthetic solutions. 
Its pressor potency on the normal circulation was much greater 
than that of any of the other phenol ring derivatives, since only 31 
gammas were required for the degree of stimulation used in this 
study. However, after phenol, this dose had to be increased a 
median of 4.5 times. Obviously it was much less effective in this 
type of circulatory collapse, than were the other compounds. How- 
ever, interesting features of the neosynephrine action were the 
diphasic character of the responses of the normal circulation with a 
prolonged action, and persistent rise of pressure which it produced 
after phenol. In these respects, it behaved very much like ee 
drine and 3-4-dioxyephedrine. 

Tyramine. This was one of the first amines to be studied snd is 
the simplest, chemically, of the phenol ring compounds. Fairly 
large doses were required to stimulate the normal circulation, 7. e., 
a median of 300 gammas. After the phenol, it was difficult to produce 
any pressor effect at all, although equal percentage rises were pro- 
duced when the dose was increased a median of 5.9 times. In some 
experiments, however, the largest possible doses of tyramine pro- 
duced no increase in blood pressure after the phenol. 

Phenyl Derivatives. The formulas on p. 803 indicate the chemical 
composition and structure of the phenyl derivatives used. 

Phenylethanolamine. This amine behaved very much like the less 
active compounds in the phenol group, requiring an increase in 
dosage of 3.5 times. The same was true of propadrine, a compound 
which has been introduced recently as a vasoconstrictor for applica- 
tion in the nose. With both of these compounds, in two experiments 
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each, no rise of blood pressure could be produced in any dose after 
the phenol, indicating that the phenol effect seriously decreased 
their pressor potency. 


C—C—H 
( ( \.H NH: NH: 


\4 
Phenylethanolamine. Propadrine. Benzedrine. 
H H OH H 
>——_C—C—CHs 
( ( \. H NHCHs; 
\ 
Phenylethylamine. Ephedrine. 


Benzedrine. This compound has recently aroused new interest 
because of its powers to stimulate the central nervous system. It 
is also used as a vasoconstrictor in the nose, by inhalation of the 
vapors. Benzedrine was found to be the most effective pressor com- 
pound of the phenyl group for the normal circulation, requiring a 
median of only 67 gammas for stimulation. After phenol, however, 
great difficulties were experienced in getting any blood pressure 
responses whatever. The negative pressor effects of this otherwise 
rather stimulant compound are well illustrated in Figure 2. How- 
ever, when the shock state was not too deep, some pressor response 
was obtained, but this required an increase in dosage 6 times that 
for the control response. This meant that benzedrine maintained 
its pressor action 4.3 times less well than did epinephrine. 

Phenylethylamine. This is the simplest possible compound of 
the phenyl derivatives, being the skeleton structure with all the 
variable groups removed. It was extremely weak as a pressor agent 
for the normal circulation, since a median of 750 gammas were 
required, and was completely ineffective after phenol. 

Ephedrine. This compound is used generally for such actions 
as raising blood pressure, constricting blood-vessels, and relaxing 
bronchial spasm. It is also used clinically to prevent or combat 
certain types of shock, as in spinal anesthesia. In our experiments, 
epliedrine had to be used in large doses to produce rises of blood 
pressure in the normal circulation, and after phenol, the pressor 
actions were practically completely lost. When the dose was in- 
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creased, after phenol, there resulted only a fall of blood pressure, 
which indicated a further circulatory depression if anything (Fig. 3). 
Accordingly, ephedrine was wholly ineffective in recovering the blood 
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Fic. 2.—Effects of various doses of benzedrine in raising blood pressure before and 
after phenol shock. (Cat, urethane anesthesia.) 
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pressure in this kind of experimental shock at least. This failure 
was strongly in contrast with almost all the other agents studied. 


\. H NH: 


\/ OH 
OH 


Ethylnorsuprarenin. 


Ethylnorsuprarenin has been studied previously by one of .us'? as 
a compound with a very interesting mixture of vasodilator and 
vasoconstrictor actions. It was suggested in the previous papers, 
that it might be of value in certain conditions of circulatory failure 
since it would presumably stimulate the heart® at the same time 
that it diminished the peripheral resistance.!* The typical vaso- 
dilator action was observed in the normal circulation, and, after 
phenol, there was still some vasodilatation present, as shown by 
further fall of blood pressure. Whether the circulation at this time 
was improved or not, so far as movement of total mass of blood per 
minute is concerned, could not be determined in the type of experi- 
ment employed. However, the observations have been recorded at 
this time for comparison with results on cardiac output to be deter- 
mined in the future. 

Comments. The results obtained in this study leave no doubt 
that the various sympathomimetic amines possess different degrees 
of pressor efficiency for the circulation depressed by phenol. From 
this it follows that these drugs should not be used indiscriminately, 
but only with due regard to their effectiveness under the circulatory 
conditions prevailing. In the experimental phenol shock used by us, 
the most effective compounds were the catechol ring derivatives, 
since their median activity was 1.4 as compared to a median value 
of 3.5 for the phenol ring derivatives. The phenyl compounds ap- 
peared to have little or no value in restoring the circulatory col- 
lapse of phenol poisoning, since, with many of these agents, no 
pressor effects could be produced. Some of these compounds even 
caused depressor effects, when attempts were made to increase the 
dosage to effective levels. Accordingly, it would appear that phenol 
very largely abolishes the response of the circulation to this group, 
and particularly to propadrine, benzedrine, and ephedrine, which 
might otherwise suggest themselves for clinical use in similar 
conditions. 

If an attempt were made to explain the differences between these 
compounds according to other parts of their chemical structure than 
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the aromatic ring, a rather complete lack of correlation would be 
found. That is, there appears to be no consistent relationship 
between the presence of an ethyl or a propyl side chain, or between 
the presence or absence of an alcohol group on the side chain, or 
between the presence of a methyl-amino rather than the simple 
amino group, and the magnitude of the effects produced. These 
various linkages undoubtedly do affect the pressor responses to the 
compounds, but their individual influence is not great enough to 
determine a response in any consistent or distinctive manner. Of 
course, the same thing is true, but to a lesser degree, for the type 
of ring structure, since there is some overlapping in the activity 
observed in this study between the individual members of the groups 
of the three different rings. However, these ring structures cause 
enough differentiation of action that the effect of this part of the 
molecule is fairly evident. 


TABLE 2.—SuMMaARY OF DosaGE RaTI0os OF VARIOUS AMINES FOR PRESSOR EFFECTS, 
PERIPHERAL VASOCONSTRICTION, CARDIAC STIMULATION AND IN PHENOL 
SHock, IN TERMS OF EPINEPHRINE DOSAGE. 


Peripheral Cardiac Phenol 

Compound. Pressor.!. vasoconstriction.? stimulation.’ shock.‘ 
Epinephrine . . . 1.0 1.0 1.0 1.0 
Arterenol. . 1.2 1.13 0.6 0.86 
3-4-dioxyephedrine 41.0 31.4 1.5 1.0 
Epinine.. 12.0 7.17 1.6 
Cobefrine 3.3 2.48 0.23 2.4 
Paredrine : . 295.0 33.4 3.8 1.7 
M-oxy-nor -ephedri ine. 11.5 48.2 2.1 
O-oxyephedrine . . . 500.0 11.2 oe 2.5 
Neosynephrine . . 4.3 14.9 7.7 3.2 
Tyramine . 131.0 20.2 3.7 4.1 
Phenylet hanolamine . 100.0 3.75 2.5 
Propadrine . . . . 60.0 36.5 3.0 4.1 
Benzedrine . . . . 425.0 dilator? 200.0 4.3 
Ephedrine. » 72.1 21.3 
Phenylet hylamine 6.08 


Pressor effects in normal cats. 

Vasoconstriction in perfused isolated legs of cats. 

Cardiac stimulation in heart-lung preparation from cats. 

Pressor effects in phenol poisoning compared with epinephrine (from Table 1). 


on = 


An attempt was made to correlate the antishock (phenol) efficiency 
of these amines with efficiencies of other effects on the circulatory 
system according to the seat of action, with rather interesting 
results. Table 2 contains a summary of ratios for pressor effects on 
the intact normal circulation, obtained mainly from previous studies 
in this laboratory, vasoconstrictor effects in perfused cat leg vessels, 
quoted from a paper now in process of publication* and cardiac 
effects in cat heart-lung preparations obtained from the study by 
Crismon and Tainter.* All the values quoted in Table 2 are ratios of 
the magnitude of doses required to produce standard responses in 
proportion to effects in the same animal produced by moderate 
doses of epinephrine. Therefore, the higher the ratio the larger was 
the dose required, and the smaller the effectiveness of the amine, in 


| 


TAINTER, FOOTER, HANZLIK: PHENOL SHOCK 807 


comparison with epinephrine under the same conditions. A com- 
parison of the efficiencies under conditions of phenol shock and those 
of the three other circulatory states has been made according to the 
method of rank correlation.’ It was found that the correlation 
coefficient between the vasoconstrictor potency of the amines for 
leg vessels and their effects after phenol shock was only +0.52. 
When the correlation was made with their pressor ratios for the 
intact circulation, the coefficient increased to +0.66, thus indicating 
a closer correspondence between the effects in phenol shock and the 
total pressor efficiency in the intact organism than with the purely 
vascular actions. However, when the correlation was made with the 
ratios for the heart-lung preparation, then the unusually high coef- 
ficient of +0.77 was obtained, thus indicating a close correspondence 
between actions in phenol shock and on the heart directly. These 
correlations have an added significance, 7. e., they demonstrate that 
a circulation, which has been depressed by a cardiac depressant 
poison, is most effectively resuscitated by a drug which produces a 
high degree of cardiac stimulation rather than a vasoconstriction. 
The catechol compounds are very effective cardiac stimulants, as 
shown by the results on heart-lung preparations,’ and, therefore, 
they would be the agents of choice from among this group in the 
treatment of serious cardiac failure. 

The result of this study, cannot, of course, be taken as definitive 
or exhaustive, in the sense that all the variables entering into circu- 
latory responses to drugs in failure of the circulation have been 
considered, or that the kind of failure produced is representative of 
all. However, under the more or less arbitrary conditions used, 
differences between the closely related amines can be demonstrated, 
and these appear to be large or important enough to be clinically 
significant. Therefore, there has been provided an experimental 
basis for more rational treatment of circulatory failure of cardiac 
origin. The experimental data on the amines studied are incomplete 
in the sense that only the response of the blood pressure has been 
used as a measure of circulatory efficiency. It is by no means 
certain that this can give a completely adequate insight into the 
changes that may take place, since there should be known not only 
the changes in pressure of the blood, but also the effects on the rate 
of the flow and distribution, which may result from a treatment. 
Therefore, the studies here reported need to be supplemented by 
studies of cardiac output and of venous pressure, or, in other words, 
determinations of the state of compensation and efficiency of oxygen- 
ation of the tissues, so that these factors may also be considered 
before any final answer to the problem of treating circulatory col- 
lapse with drugs is formulated. 

Conclusions. 1. The pressor efficiency of 16 sympathomimetic 
amines in the experimental shock of phenol has been determined 
in Cats. 
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2. The catechol derivatives, namely, epinephrine, arterenol, 3-4- 
dioxyephedrine, epinine and cobefrine, preserved satisfactorily 
their pressor potency after phenol shock, since they required an 
increase in dosage of only from 1.2 to 3.3 times the control dosage 
in order to produce a given degree of pressor response. 

3. The phenol ring compounds, namely, paredrine, meta-oxy-nor- 
ephedrine, ortho-oxyephedrine, neosynephrine and tyramine, pre- 
served their pressor potency moderately well, since the dosage had 
to be increased only from 2.4 to 5.9 times. 

4, The phenyl ring compounds were almost completely ineffective 
in raising the low blood pressure of phenol shock, since small doses 
frequently caused no rise of pressure, and large doses tended to 
aggravate the collapse, if anything. Accordingly, phenol interfered 
with their stimulant power sufficiently to make them undesirable 
for use in treating circulatory failure from this cause, at least. 

5. Consideration of the pressor potency alone of sympathomi- 
metic amines is not sufficient to provide a satisfactory basis for 
selection of these agents as circulatory stimulants in shock, since, 
when the heart is depressed, the cardiac stimulant drugs are more 
effective than are agents whose preponderant action is on the periph- 
eral vessels. Rational treatment of acute circulatory failure neces- 
sitates an understanding of the cause or causes of the failure, in 
order that entirely successful drugs or measures may be used. 
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INTERMITTENT VENOUS COMPRESSION IN THE TREATMENT 
OF PERIPHERAL VASCULAR DISORDERS. 


A REPORT ON 103 CASES. 
By Davm W. Kramer, M.D., F.A.C.P., 


ASSISTANT PROFESSOR OF MEDICINE, JEFFERSON MEDICAL COLLEGE, PHILADELPHIA, PA. 


(From the Vascular Clinic and Medical Department, Jefferson Medical College.) 


AmonG the more recent methods of treating vascular diseases, is 
periodic venous compression advocated by Collens and Wilensky.! 
The principle of this method is not new. Bier® was impressed by 
nature’s attempt to overcome inflammation and trauma by a 
resulting hyperemia which develops. He decided that it may be 
beneficial to induce vasodilatation by constricting the larger vessels, 
“thereby increasing the beneficient hyperemia resulting from the 
fight of the living body against the invasion.” 
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Lewis and Grant’ investigated the effects of occlusion of the larger 
vessels. They observed that a state of vasodilatation follows the 
period of compression of the arteries and that this reaction is in 
proportion to the period of occlusion. They termed this vasodila- 
tation stage as reactive hyperemia and attributed its development 
along two lines: first, the tissue metabolites which accumulate in 
the tissues when blood flow is arrested (these substances presumably 
possess a vasodilator action upon the smaller vessels); second, the 
discharge of the accumulated “blood flow debt.”” Other factors, such 
as the influence of an increase in venous pressure and the mechan- 
ical effect of the filling and stretching of the venules and capillaries, 
resulting from periodic venous compression, have been emphasized 
by de Takats? and his associates. 

Cushing,? in 1902, advocated the tourniquet as a means of treating 
and overcoming the vasospasm in Raynaud’s disease. Jordan,‘ 
in 1935, employed similar measures with elevation of the leg and 
constricting the thigh by inflating an ordinary sphygmomanometer 
cuff and then releasing the air. 

In 1936, Collens and Wilensky devised an apparatus, electrically 
controlled, which would produce obstruction of the venous return in 
the extremities, alternating with periods of release. The description 
of this apparatus and the details of its technique can be found in 
their publications. The pressure usually employed varies from 
40 mm. to 80 mm. of mercury. The optimum pressure for results 
is in the higher ranges: about 80 mm. mercury. Treatments, for 
active cases, vary from 1 to 2 hours daily or in some cases the treat- 
ment is continued for 24 hours or longer, depending upon the response 
and reaction of the patient. 

Results. This method was employed on a series of 103 patients: 
most of them were treated in the office and Vascular Clinic, a smaller 
number were bed-ridden. Many of these patients had received 
other forms of therapy previously, in some the treatment was com- 
bined with additional measures, in others the reactive hyperemia 
was the only form of treatment. For convenience, the series of 
patients are arranged in disease groups and the effects of the treat- 
ment upon the symptoms and the disease may be noted from the 
following tables. 

Diabetes. There were 24 diabetic patients complaining of symp- 
toms indicating an impaired peripheral circulation and confirmed 
by circulatory function tests. These patients varied in age from 
48 to 75 with one exception, a boy of 15, who had diabetes of 4 
months’ duration. He subsequently complained of fatigue and 
coldness of the legs and showed a clinical picture of a slightly 
impaired circulation. 

Seven of the patients had gangrene and 2 had ulcers. In this 
series, 12 were definitely improved as evidenced by (a) the subsi- 
dence of symptoms, (5) clinical improvement, such as the healing 
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of ulcers or (c) checking the threatened or impending gangrene. 
Four showed some improvement; in 2 cases, there was temporary 
improvement; in 6 others, none at all. Of the 9 more serious cases 
who had a gangrenous lesion or threatened gangrene, 5 obtained 
good results. Some of the results were most gratifying, as in the 
patient A.H. (Case 10), where the toe had been amputated and where 
the impairment of circulation was in evidence at the time of the 
operation by the lack of bleeding. Later an ulcer developed, extend- 
ing along the outer aspect of the foot, exposing a considerable area 
of the 5th metatarsal. This was attended with severe pain and 
suffering. After 48 hours of treatment, there was a subsidence of 
symptoms, and after a prolonged convalescence the patient made 
an excellent recovery. 


TABLE 1.—ErFrect oF REACTIVE HYPEREMIA UPON DIABETICS. 


Improvement of symptoms. al 
Other treatment 
o er ent; 
Cramps. Fatigue. Pains. 
a & 6 618/646 | 
6, 2/218 6 2s gif 
2 G.E 65 F x 
3 W.F 48 F 3 x 
4\C.F | 59 F 2 15 tine 
10 |A.H 75 M1 32) x x x x | Ulcer healed. 
11 M 2 32x x x x 
12 | H.C F 2 x x 
13 |M.N 55 M 5wks. 30 * oy x 
14 8.C 64 F #2mos. 10 x x Gangrene; died. 
16 M.S F | 12, ]..].. | arthritic. 
17 J.M 644 M 1 
} grene controlled. 
18 R.S. 51 F #15 15 | ft x 
19 F.D 60 F 5 hei x x 
20 M.G 8 x x x x 
21 LE 63 F:! 3 14 x i: x Later, amputation. 
22 H.K 15 M 4mos. 5 x x 
23 «2H. W. 69 M 2wks. 50 x x One leg amputated. 
24 H.A.W. 56  6mos. 10 x x Ulcer. 
Totels:' .. 8 | 8 9 | 12:4)! 2 | 6 


* Patient died. Diabetic gangrene, gas bacillus. 
t Gangrene ulcer healed. 


In Case 17 (J.M.) gangrene was finally controlled after three toes 
had been removed, but an open ulcerative wound persisted. He 
ultimately responded to treatment with complete recovery. This 
was an unusual result, because amputation was considered in two 
different institutions. 

In Case 23 (H.W.) male, after one leg was amputated, he had 
threatened gangrene of the other foot involving the heel. The 


{ 
i 
q 
| 
4 


KRAMER: INTERMITTENT VENOUS COMPRESSION S11 


circulation was improved by a series of treatments and the condi- 
tion was finally checked. 

Of the 6 failures, 2 (Cases 13 and 14) had rapidly developing 
gangrene which could not be controlled and 2 others (Cases 7 and 8) 
had evidence of extensive lesions in the vessels and could not be 
benefited by treatment. One of the other failures had a transverse 
myelitis, where the symptoms were most likely produced by a neuro- 
logic disturbance rather than vascular disease. The remaining 
case (24) had extensive ulceration of the leg, complicated with a 
staphylococcus infection, which failed to respond to treatment. 


TaBLe 2.—Errect oF REAcTIVE HyPEREMIA UPON BUERGER’S DISEASE. 


General 


Improvement of symptoms. improvement. 
g 
= Cramps. Fatigue. Pains. Other treatment; 
remarks. 
3| HE. 3 x x 
gangrene. 
improvement. 
i | 62, 45 M 2 22 x x x Ganglionectomy. 
H.R. SM 7 int | | oe | Ne. 
13'N.G. 2 x .. Vaccine. 
4 F.C. 60 M 3 14 x x x 
15 F.S. 50 M 2 6 x x 
146 M.B. 31M 2 liz x x xz |..!..j.. | Mecholyl. 
Ti 72 M 10 4 x x 
18 F.R. 45 M 1 8 x ba 
19, W.B. 6 8 x x | | ps] 
20 «=*F.K. 52 M 6mos. 9 x x | 
21 J.D. 55 M 2mos. 14 x x 
Totels:|.. 0 2: 4 


Thromboangiitis Obliterans. Twenty-one patients with Buerger’s 
disease were observed. In 6 of these, good results were obtained, 
while 8 patients showed some improvement. Three others indicated 
temporary improvement and the remaining 4 were not benefited 
by the treatment. This gives a total of 14 patients (66.6%) who 
either had good results or showed some improvement. But we can- 
not attribute the improvement entirely to this form of therapy, 
because we must take into consideration the fact that practically 
all of these patients had some other form of treatment as well. In 
this respect, our experience coincides with that of others who have 
occasion to treat this group of unfortunates. We cannot resist the 
temptation of combining various methods of treatment in order to 
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obtain more prompt results. This factor seems to be a recognized 
barrier when attempting to evaluate the merits of any one form of 
therapy. 

Arteriosclerosis. In the arteriosclerotic group, 15 patients were 
treated. Four had good results, 5 showed some improvement, 2 
were temporarily improved, while in the other 4 cases no improve- 
ment was noted. 


TABLE 3.—Errect oF REAcTIVE HYPEREMIA Upon ARTERIOSCLEROSIS. 


General 


| Improvement of symptoms. improvement. 
| | Other treatment; 
Tati 
| Cramps. | Fatigue.| Pains. 
§ sig Z 3 
E.S mos.| 30/..). | .. | Cellulitis controlled 
5| A.B 57|M /\4 x x 
9| HL 58 | M |3 
11; LW. 68 |M mos.| * | Embolic occlu sion is bes gangrene de- 
| ayed. 
12| A.P. 63 | M |2 x 
13 8.8. 55 | mos.| 8 zis x | x | Mecholyl. 
14, E.P. | 53! M /14 19 | x x 
15 | A.Z 63 | M mos. | 12 x zi..} @ | 
Totals {4 
* Daily. 


There were some instances where we felt the treatments accom- 
plished gratifying results. Case 4, with an embolic occlusion in one 
of the smaller branches of the leg was benefited. Case 10 showed 
evidence of a markedly impaired circulation of both extremities, 
with distress. The symptoms responded nicely to treatment. 
However, this patient also had received mecholyl by iontophoresis. 
Case 11 had occlusion of one of the large branches of the popliteal. 
He was given an intensive course of treatment, gangrene was 
delayed for 4 weeks but ultimately the limb had to be removed. 
Case 15 had a distressing trophic lesion. This patient responded to 
therapy with the healing of the lesion and not only were the symp- 
toms controlled but the progressiveness of the vascular occlusion 
was evidently checked.., 

Phlelitis. In this group, 33 patients received treatment. They 
ranged from acute and migrating forms of infectious phlebitis to 
the subacute and chronic type. 

In Table 4 one may note the frequency of cramps which occurred 
in these patients. This suggests some relationship of phlebitis upon 
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the accompanying arteries, most likely in the form of vasospasm. 
The circulatory function tests showed that there was some impair- 
ment of circulation in this group. Probably this explains the bene- 
ficial effects of either mecholyl by iontophoresis or periodic venous 
occlusion or their combination. 


TABLE 4.—Errect or REAcTIVE HyPEREMIA Upon PHLEBITIS. 


Improvement of symptoms. 
Cramps. Fatigue.| Pains. 
1| | 34) F |. ..  Mecholyl. 
3; H.O. 30 M 6 x Local. 
4 E. H. 54° M 1 5 |. x 
11} P.G. 47 M 5 12 x |.. Vaccine. 
12; A.O. 4 x eis x Vaccine. 
13 G.A. 47 M. 8 10 x x 
14 ‘E.S. $7 30 x x x Vaccine. 
1§ | C.B. 50, M 2 20 x x x Pregl’s; acute phlebi- 
tis subsides. 
16 C.E. 42 F 16 | : .. Mecholyl. 
17 0.G. 49 M 4 x .. .. .. Mecholyl; phlebitis, 
acute. 
18 J.M 21|M 3mos.| 14, x... x}... |Mecholyi—Pregl’s. 
19, A.K 44 M 4 ..|..-| Mecholyl, prontylin; 
open ulcer. 
21 | R.C 63 | F | x 2 Mecholyls marked 
stiffness. 
phlebitis. 
24 «2B. C. 34 M 3 eee 
25 | F.C. 53; F 1 25 ..| |.. | Vaccine. 
E.P. 68 8 4|x x x x 
27 H.C. 66 M 1 8 x x 
28 44 M 10 17 x 
29 «=A.G. F (15 11 x x ‘ 
30; R.H. | 23; F 6 17 x x .. Mecholyl; swelling 
. subsided. 
31 | M.A. 37 | F | Gmos.| . £4.14 .. Mecholyl. 
33 P.W. 40 M 4mos. 14 x x *x x 
Totals:| .. | 4 | 23; 5 | 25) & | 16| 8 


Miscellaneous Group. In this series, there were 4 cases of ulcer, 3 
of which had been treated unsuccessfully over a long period. With 
reactive hyperemia, good results were obtained in Cases 7 and 8, 
and a fairly good result was recorded in Case 10. In Case 2, there 
was a temporary improvement, but the patient subsequently was 
found to have osteomyelitis of the metatarsal and was referred to 
the surgeon for proper care. Another patient (Case 9), female, 
complained of coldness of the hands and feet. She was not affected 
by the treatment. This patient presumably had vasoneurosis and 
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was not benefited by the short series of treatments she had received. 
Case 4 had an embolic occlusion of one of the peroneal branches. 
The patient was temporarily improved and recorded as such. Cir- 
culatory function tests showed definite improvement in the circula- 
tion of the extremities. 


TaBLe 5.—Errect oF REAcTIVE HyPEREMIA— MISCELLANEOUS. 


General 
Improvement of symptoms. improvement. 
| 
3 | E.F. §7| F {7 14 x Arthritis. 
4/C.P. 48 | M 5mos. 44 Pavaex mecholyl. 
| Emibolism: (Ga nglionec tomy) 
| H. Y. 33 | M 3 12| x ET | 
| (Phlebit is) and v asos pasm 
7 J.L. 56|M 7 14 Chrionic | ulcer x Healed 
8 |E. W. 35|M 4 te . .. Trophic ulcer. 
9 |B. McG. | 46) F 5 4 Coldnejss— extremities .. .. .. x  Vasoneurosis. 


TABLE 6.—AN ANALYSIS OF THE EFFECT OF PERIODIC VENOUS COMPRESSION UPON 
SYMPTOMS AND DISEASE Groups, IN 103 CasEs. 


Symptoms improved. Results. Total. 
Disease No. Cramps. | Fatigue. | Pain. 
group. cases. ‘ Unim- 
3  & | Benefited.*| proved.+ 
Yes. No. Yes. No.|Yes. No S ale 


6 | 16 (66.6%) | 8 (33.3%) 


Diabetes. . . 24 8 5 | 14 3 10 9 12 4 2) } 

Buerger’s disease 21 10 2) 18 1 14 4 6 8 3 | 4 | 14 (66.6%) | 4 (33.3%) 
Arteriosclerosis . 15 8 3; ul 3 6 7 4 5 2; 4 | 9(60%) | 6 (40%) 
Phiebitis. . . 33 19 4 | 23 5 | 25 5 16 8 7} 2 | 24 (72.8%) | 9 (27.2%) 
Miscellaneous . 10 5 1 5 4 3 2; 1 | 7(70%) 4 3 (30%) 
Totals . . .| 103 | 30 | 15 | 71 | 12 | 62 | 25 | 42 | 28 | 16 } 17 


Percentages ... 77 14.4)71.3 28.7 | 


* Total benefited—include those with some improvement. 
t Temporarily improved—included with the failures. 


Among the others, there were 2 cases of arthritis, of which 1 
showed improvement; and 2 patients with vasospastic disorders. 
In both of these, good results were obtained. 

Effect of Reactive Hyperemia Upon Symptoms. The results of 
periodic venous occlusion upon the symptoms in the various diseases 
have been tabulated and arranged in Table 6. The best results 
were obtained in relieving fatigue, 71 patients out of 83 (85%) 
admitting improvement. The next best was its influence upon 
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cramps, 50 out of 65 patients (77%) showing a decided improvement, 
and upon pain, 62 out of 87 (71%) being relieved. 

We were somewhat surprised to note the favorable influence upon 
the symptoms in thromboangiitis obliterans, and the disappointing 
percentages of the diabetic group. Whether or not this has any 
significance is a question which cannot be discussed at this time. 
The failure to respond to pain is understandable, because of the 
tendency of diabetics to develop neuritis; but we notice the high 
percentage of failures to relieve pain in the arteriosclerotic group, 
as well. Nevertheless, in isolated cases, we have seen patients 
suffering from excruciating pain respond to intermittent venous 
compression. 

The gratifying effects upon fatigue and cramps presumably 
involve the tissue metabolites or other vasodilator substances and 
some beneficial effect upon tissue metabolism. Collectively, this form 
of therapy gives us.an average of 78% favorable influence upon 
symptoms, a result which we think is commendable. It would be 
interesting to compare these percentages with statistics of other 
forms of treatment. This we hope to present for publication in the 
near future. 

The summing up of the results of periodic venous compression 
upon the disease groups was somewhat more difficult. The decision 
was made not only upon the patient’s response to symptoms, but 
upon physical findings and circulatory function tests as well. If 
the patient insisted he was not better despite some evidence of 
changes in his condition, he was recorded as a failure. On the other 
hand, if he stated that he was considerably improved, but complete 
evidence of this improvement was lacking, he was listed as some- 
what improved. In some cases, there was a tendency for the author 
to “lean backwards” when final results were registered, particularly 
in the group of thromboangiitis obliterans. 

The diabetic and Buerger’s disease groups showed 66.6% were 
benefited. For the latter disease, these figures would rate as average 
because of the pathologic state of the vessels. No one form of 
therapy gives uniformly good results in thromboangiitis obliterans, 
with the possible exception of surgery and, even with this method 
of treatment, the cases must be selected. In the diabetics, we got 
better results with mecholy] by iontophoresis. This was reported 
in a previous publication® and, although the figures were based on a 
small series at that time, we still are inclined to believe that a study 
of a larger number would confirm our original deductions. 

The arteriosclerotic group was disappointing, giving the lowest 
percentage (60%) of those who were benefited. We cannot explain 
this finding, unless the arteries were too extensively involved and 
the tissues incapable of responding satisfactorily. 

The phlebitis series, on the other hand, showed a surprisingly 
high percentage, 72.8. This is gratifying when we consider the 
difficulties encountered in treating this type of vascular disease. 


it 
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The favorable results can be attributed to: (1) the frequency of 
vasospasm associated with the phlebitis; and (2) the combined therapy 
which was given to a majority of these patients. Some of them 
received mecholyl by iontophoresis, which has already been accred- 
ited®.* as a successful form of treatment in phlebitis and varicose 
ulcers. It may be pertinent to mention that these cases must be 
treated cautiously. Phlebitis is a recognized contra-indication to 
the use of negative-positive pressure exercises. With intermittent 
venous compression, we would suggest that low pressure, 35 to 
40 mm., be employed in the beginning and short treatments of 
20 to 30 minutes during the active stages. The pressure may be 
gradually increased and treatments prolonged, as the condition 
inproves. This applies to the subacute and chronic forms. Acute 
cases of phlebitis with extensive involvement and high temperature 
were not included. 

The fifth group of miscellaneous conditions will not be discussed 
in detail since the series is small and were included only because 
they showed some possibility of having a vascular disorder. No 
attempt was made to select cases when these investigative studies 
were undertaken. 

Summary and Conclusions. Periodic venous compression is offered 
as another method in treatment of peripheral vascular diseases. It is 
based on logical principles and investigations have shown that it 
does produce a beneficial effect upon the circulation. 

A series of 103 patients were observed, totalling about 1500 
treatments. The usual run of vascular disorders were included, 
except the vasoneuroses and Raynaud’s disease groups. 

The results upon Buerger’s disease and diabetics were average, 
66.6% being benefited. The arteriosclerotic group was disappoint- 
ing, favorable results being obtained in only 60%. 

Phlebitis constituted the largest series, with 33 patients. Vaso- 
spasm was a common occurrence in these cases. The analysis 
showed that 72.8% were favorably influenced. 

Collectively, 70 patients (68%) of the 103 in the series were 
benefited. Because of its favorable influence upon various vascular 
disturbances and because of its broader application, we consider 
intermittent venous compression a desirable addition and adjunct 
in the treatment of peripheral vascular diseases. 


We wish gratefully to acknowledge the codperation of the Surgical and Medical 
Departments and the privilege of observing their patients in this investigation. 
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HERPES ZOSTER AND ITS VISCERAL MANIFESTATIONS. 
By Exmer S. Gats, M.D., 
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PHYSICIAN, MONTEFIORE HOSPITAL; SENIOR CLINICAL ASSISTANT 
PHYSICIAN, MT. SINAI HOSPITAL, 
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HAM HOSPITAL; CLINICAL ASSISTANT SURGEON, MT. SINAI HOSPITAL, THE HOSPITAL 
FOR JOINT DISEASES, AND BELLEVUE HOSPITAL, NEW YORK CITY. 


In view of the fact that herpes zoster can produce a subjective 
symptomatology simulating organic disease, we have summarized 
a series of cases admitted to a large general hospital together with 
a smaller number from private practice. 

During the 10-year period between 1925 and 1935 there were 131 
patients discharged from the wards of Bellevue Hospital with a 
diagnosis of herpes zoster. During this time there was a total 
admission of approximately 200,000 cases. To these 131 are added 
6 cases from private practice. This group comprises only primary 
cases of herpes zoster. Those instances of zona arising as a secondary 
manifestation, during the course of another disease such as Hodgkin’s 
disease, lymphomas, neoplasms, lues, and so forth, and zona of the 
cranial nerve ganglia have been excluded. It must be noted that 
this group of patients were ill enough to require hospitalization or 
presented a confusing symptomatology. Otherwise they would 
have been treated in the out-patient department, as is the usual 
practice with herpes zoster. 

The average age of the patients is 51.7 years, the youngest being 
19, the oldest 76. The sex incidence is 3 males to 2 females. 

The predominance of pain as an initial symptom is striking, being 
present in 118 cases. In 86, the pain preceded the rash by an 
average of 6.4 days. In 5, pain and rash occurred simultaneously 
and in the remainder the time relationship was not noted. 

The chief initial complaint in the 19 remaining cases was rash, 
malaise, headache, dyspnea, palpitation, nausea, anorexia and 
diarrhea occurring in the frequency given, with pain a secondary 
symptom (Table 1). In 41 cases an upper respiratory infection 
preceded or accompanied the initial complaint. Of these, there 
were 6 cases of pleurisy, 3 with bronchitis and 3 with bronchopneu- 
monia. Four cases had severe chills. In only 18 cases did the tem- 
perature rise over 100° F. for 2 successive days. The hemoglobin 
and blood counts were normal. The leukocyte count was never 
above 10,000 and usually ranged from 5000 to 7000, the differential 
remaining consistently normal, excepting in the 1 instance noted 
below. 

The spinal fluid was examined in 11 instances. In 6 it was normal 
and in the remaining 5 there was an increase in the cell count rang- 
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ing from 40 to 110 cells per c.mm. of which from 90 to 95% were 
lymphocytes. Globulin was found in 4 cases. Two of the patients 
with a pleiocytosis had varicella as well as herpes zoster. The 
Wassermann reaction was negative in all. 


TABLE 1.—SHOWING THE PREDOMINANT INITIAL SYMPTOM IN EacuH CASE AND THE 
LOcATION OF THE SKIN LESION WHEN THE Exact DistrRiBUTION Was NOTED. 


Pain as Predominant Initial Symptom. 
Location of Pain in 118 Cases. Location of Skin Lesion When Exact 


5 Rt. head 2 Distribution Was Noted. Cages, 
Lt. head 3 Cervical 1 1 
Face 3 Rt. face. 3 2 1 
Neck . 2 Rt. neck 2 3 1 
Eye 5 Lt.eye. 2 4 3 
Rt. eye . 3 5 2 
Chest... 37 Rt. chest 13 8 2 
Lt. chest 24 Accessory sp. nerve . ae | 
Breast ey ee 2 Rt. breast . 1 Thoracic . 1 2 
Lt. breast 1 3 1 
Precordium . 4 4 3 
Abdomen . 34 #£xLt.abdomen 6 5 4 
Rt.abdomen 10 6 3 
R.U.Q. . 6 | 7 2 
L.UQ. . 5 8 5 
RLQ. . 3 9 5 
L.L.Q. 1 10 11 
Epigastric . 3 | 11 11 
Lumbar... 6 Rt.lumbar. 2 12 11 
Lt. lumbar . 4 Lumbar 1 3 
Groia. .... 2 Rt. groin 1 2 3 
Lt. groin 1 4 1 
es 5 5 1 
Extremities . 13 Lt. shoulder 6 1 
and arm . 3 
Rt. shoulder Remainder of Distribution Noted Only 
and arm . 8 by Locality. 
Rt. foot. 1 About umbilicus 4 
Rt. hip . 1 On chest . 18 
Back ‘ 2 
Initial Symptoms Other Than Pain. Lumbar region 1 
Dyspnea. . 1 Buttock 1 
Palpitation . 1 1 
Severe general Forehead . 15 
headache 5 Face 7 
Nausea... 1 Soft palate 2 
Anorexia . 1 Abdomen 5 
Attacks of un- Arm 5 
conscious. . 1 Thigh 2 
Gen. malaise . 2 Shoulder . 4 
aa 6 Neck . 3 
Diarrhea... 1 Ear 1 
Foot 3 


Total cases . 137 


Recurrence was noted in 8 cases, occurring annually in 1. The 
longest interval betweeen attacks was 20 years. 

Bilateral herpes zoster was noted only once. 

Adenopathy, although usually described as being frequently 
present, was pronounced in only 6 cases. It sometimes occurred 


GAIS, ABRAHAMSON: HERPES ZOSTER $19 


prior to the skin lesion. In 3 of these there was a secondary skin 
infection and 2 were associated with a generalized lesion diagnosed 
as varicella. 

It is of definite interest to consider 3 cases in our series in which 
varicella-like lesions were found concomitant with herpes zoster. 
These cases were more acutely ill and their course more protracted. 
The zoster lesions were more numerous and extensive, and in 2 of 
the cases gangrenous and necrotic lesions appeared. Small vesicles 
involving the mucous membrane of the cheek, pharynx, uvula and 
hard palate were found in all 3 instances. The 2 cases in which the 
spinal fluid was examined showed pleiocytosis and 1 of the patients 
developed an encephalomyelitis from which she recovered (see 
below). 

In all, derangements of the central nervous system were found 
in 7 cases, during and following the disease. These were 3 instances 
of post-herpetic neuralgia, 1 case of post-herpetic anesthesia, 2 of 
post-herpetic lower motor neuron paralysis of the anterior abdom- 
inal muscles with herniation and 1 case of encephalomyelitis. 


Case 1.—This latter was a female patient of 48 years who complained of 
pain of a week’s duration in the right chest, the right lumbar region and the 
right hip. Examination showed a typical herpes zoster at the level of the 
lower angle of the right scapula, associated with epigastric pain and tender- 
ness. There were small varicella-like vesicles on the forehead, soft palate, 
shoulder, right abdomen and hip. Some of the herpetic vesicles were gan- 
grenous. Neurologically there were bilateral Babinski, positive Brudzinski, 
bilateral Gordon-Oppenheim reflexes and absent abdominal reflexes. The 
spinal fluid showed 75 cells, 95% of which were lymphocytes, 1+ globulin 
and 3+ sugar. A diagnosis of varicella, encephalomyelitis, posterior gan- 
glionitis and herpes zoster was made. The patient was discharged as com- 
pletely cured after 11 days at the hospital. 

Cask 2. One of the cases with post-herpetic lower motor neuron paralysis 
was a 55-year-old man, whose chief complaint was a severe and intractable 
pain radiating from the right costovertebral region to the right loin. There 
were typical varicella-like lesions scattered over the entire forehead, trunk 
- and hard and soft palate. He presented a typical herpes zoster along the 
distribution of the right 11th and 12th thoracic and 1st lumbar nerve. 
The pain persisted for several weeks. During this time he noted.a bulging 
of his right lower abdominal wall. This was found to be due to paralysis 
of the lower portion of the right rectus and external oblique muscles. The 
lower abdominal reflex was absent on that side. The abdominal weakness 
has persisted, almost unchanged, giving him a distinct bulge in this region, 
but the pain has disappeared and there are no sensory residua. Masten”! 
cites a similar case. 


Another feature of the disease that may lead to an error in diag- 
nosis is the appearance of a fiery red erythema, extending for a wide 
area about the vesicles. This led to an admission diagnosis of 
erysipelas in 6 instances, 3 of which received erysipelas antitoxin. 

Since our primary interest concerns itself with 42 cases in which 
there were symptoms referable to the viscera (Table 2) special note 
will be made of this group. In 38 the visceral symptomatology so 
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masked the underlying disorder that errors in admission diagnoses 
were made. These are summarized in Table 2. It will be noted that 
they can be subdivided into four groups presenting (a) pulmonary, 
(b) cardiac, (c) abdominal, and (d) renal symptoms. In addition 
to this grouping there was 1 case diagnosed as lead poisoning and 
lasa spinal cord tumor. The average length of time between the 
onset of pain and the appearance of the rash in the visceral group 
was 5.5 days. 

A. Pulmonary: Table 2 is self-explanatory for this group. The 
presence of friction rubs, rales and fever aided in obscuring the diag- 
nosis. In only 1 of these cases could the diagnosis of a definite paren- 
chymal pulmonary lesion (bronchopneumonia) be substantiated. 


Case 3.—An illustration is that of a 45-year-old male whose complaints 
were pain of 4 weeks’ duration on the right side of the chest increasing with 
inspiration, anorexia and constipation. A friction rub was noted in the 
right axilla. The diagnosis of fibrinous pleurisy was made. However, on 
the day following admission, hyperesthesia and vesiculation were found 
over the distribution of the 10th thoracic nerve on the right chest posteriorly. 
Roentgen ray of the chest was negative and the patient was discharged as 
recovered in 12 days. 


B. Cardiac. The common symptoms of precordial pain, often 
radiating down the left arm (2 cases), dyspnea, and alterations in 
cardiac rhythm (2 cases) led to the assumption that these patients 
were suffering from anginal seizures and cardiac abnormalities. In 
only 1 instance was a roentgenogram of the heart taken and in only 
1 other an electrocardiogram, both of which were negative. Although 
these are the only laboratory proofs that can be offered to rule out 
organic heart disease, the appearance of the typical rash together 
with the rapid subsidence of the signs and symptoms point to the 
correct diagnosis of herpes zoster. 


Case 4.—A case illustration is that of a 48-year-old female who com- 
plained of severe precordial pain radiating down the left arm, weakness and 
nausea of 3 days’ duration. An admission diagnosis of angina pectoris was 
made. Skin hyperesthesia was noted over the precordium. The electro- 
cardiogram was normal. On the second day of hospitalization a typical 
herpetiform rash appeared along the paths of the 3d, 4th and 5th thoracic 
segments. The patient’s convalescence was uneventful and she was dis- 
charged in 4 days. 


C. Abdominal. These cases presented a variegated picture. In 
several instances diagnoses were made which, if not corrected, 
could have lead to surgical intervention and in 2 instances did. It 
is easily understood that when symptoms such as nausea, vomiting 
and abdominal pain accompanied by signs of abdominal tenderness, 
rigidity and hyperesthesia, present themselves to the examiner, it 
is only by exercising the most conservative type of diagnosis and 
therapy that time is allowed for the skin eruption to appear and the 
true nature of the disease to manifest itself. 
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Case 5.—An example is that of a 45-year-old female complaining of severe 
pain in the right chest and right upper abdomen for 6 days, together with 
a rash of 2 days’ duration along the path of the right 9th intercostal nerve. 
Cholecystographic studies were made and found to be negative. After a 
few days she was discharged as improved. Five months later, due to the 
persistence of the right upper quadrant pain, the patient was readmitted 
to a surgical service. At this time, tenderness and rigidity in the right 
upper quadrant were present. A cholecystectomy was performed on this 
second admission. The histologic anti on the gall bladder specimen was 

“no pathology” (sic). 


On reviewing this case it would seem that a post-herpetic neural- 
gia along the course of the 9th nerve should have been seriously 
considered prior to operation. 

D. Renal. Those cases with pain in the lumbar region were the 
most difficult to diagnose. The simulation of renal disease was so 
marked in 5 of our 6 cases that cystoscopy and retrograde pyelog- 
raphy were performed with negative findings in all. 


Case 6.—An illustrative case is that of a 60-year-old female with a history 
of severe pain for 11 days in the right lower quadrant and right costoverte- 
bral region, accompanied by nausea, anorexia and severe headache. Two 
days prior to admission she developed frequency and dysuria. The pain 
was of sufficient severity to warrant the administration of morphine. 
Examination showed such rigidity and tenderness in the right abdomen 
and right costovertebral angle that diagnoses of postoperative adhesions, 
nephrolithiasis and pyelonephritis were made. However, cystoscopy and 
pyelography were negative. On the third day of hospitalization the typical 
lesions of herpes zoster appeared at the level of the 9th, 10th and 11th 
thoracic segments. Two years previously she had experienced a similar 
attack at which time appendectomy had been performed. 

Case 7 (not included in the series) exemplifies a problem of differential sur- 
gical diagnosis in the abdomen. Itis the only case taken from the children’s 
surgical service. A male child of 6 years was admitted with a history of 
varicella of 2 weeks’ duration and right lower quadrant pain, with persistent 
vomiting for 5 days prior to admission. The temperature on admission 
was 100.8°F. There were numerous scattered varicella-like lesions over 
the trunk together with a deep reddish macular rash fron the right costal 
margin to the right lower quadrant, ending abruptly at the mid-line. 
There was marked tenderness and moderate rigidity. No rebound tender- 
ness was elicited. The skin seemed definitely tender and hyperesthetic. 
Rectal examination showed equal tenderness on both sides. There was a 
leukocytosis of 21,400 cells, with 66% polys., 28% lymphocytes and 6% 
transitional cells. Diagnoses of acute appendicitis, herpes zoster and vari- 
cella were made. After consultation with several surgeons, it was decided 
to operate and appendectomy was performed. The child’s recovery was 
uneventful and he was discharged in 12 days. The pathologist’s report 
read as follows: “Slight edema and injection of the serosa; fibrous sub- 
mucosa. Diagnosis: Sclerosed appendix.” 


This case demonstrates the difficulty in diagnosis even though 
the herpes zoster is apparent on admission. The leukocytosis 
undoubtedly added to the obscurity for it was higher than any we 
had found in our adult series and is greater than that usually found 
in varicella. 
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Summary and Comment. It would be advisable to recapitulate 
various features that stand out in order to emphasize their clinical 
significance. 

It is noteworthy in our series that pain is the most common and 
persistent complaint. The pain nearly always precedes the rash by 
several days. Its severity bears no relationship to the extent of the 
skin manifestations and patients with hardly discernible skin lesions 
may suffer severe segmental pain. In some cases, the pain was 
situated in an area widely separated from the later developing skin 
lesion. Most often it waspresent at the site where thelesion appeared. 

The pain varies in intensity, duration and character. It may be 
hardly noticeable or may be severe enough to necessitate the admin- 
istration of morphine. Usually it is dull although not uncommonly 
knifelike and stabbing. Sir William Jenner illustrated the obstinate 
persistence and severity of the pain with the history of a man who 
endured the excision of the affected skin, without anesthesia, in the 
hope of relief, but finding none, shot himself. This is in disagree- 
ment with the more modern observation that producing local 
anesthesia of the skin site of referred pain gives relief. 

It is not our purpose to enter the debated question of the relation- 
ship between herpes zoster and varicella.?: * * % It will suffice to 
call attention to our cases and to the fact that these are the cases in 
which evidences of more severe neurotropic and dermatropic activity 
were manifest. They show spinal fluid changes, motor neuron 
involvement, encephalomyelitis and gangrenous herpetic lesions. 
This might be correlated with the observations of Levaditi, Nicolau 
and Poincloux,!’ and Zurukzoglu*! that the neurotropic virulence of 
herpes simplex virus and the vaccine virus is greatly increased by a 
previous or simultaneous inoculation with another virus. 

Post-herpetic neuralgia and various paralyses have been described 
often, most fully by Weber,?® Masten,” Petren,” Doucet and 
others.®: >. 26 Direct herniation of the lower abdominal wall has 
been repeatedly shown to result from various motor nerve in- 
juries.*: 4.28 Permanent injury due to the virus of herpes zoster 
has been proven." It should therefore be considered as an etio- 
logic factor in cases of direct abdominal herniation. 

A mistaken diagnosis of erysipelas can be made in those cases in 
which the marked erythematous area about the herpetic vesicle 
attains a fiery red appearance and extensive spread. It has been 
reported: 2: 2% that the appearance in these cases is due to secondary 
infection. In those of our cases which were mistakenly diagnosed 
as erysipelas, secondary infection did not appear to be a factor. 

The simulation of visceral disease by herpes zoster has been noted 
in isolated instances. Cabot’ has called attention to herpes zoster 
in the differential diagnosis of lumbar pain. Both Osler’? and 
Strumpell® mention the simulation of thoracic zona to pleurisy. 
Curtin’ reported 10 cases with involvement of the serous membranes, 
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pleuritis and peritonitis. Litchfield'* presented a case simulating 
renal colic and a second simulating cholelithiasis. He quotes 
Marinacci® who described a case misdiagnosed as generalized 
peritonitis. Blanton* noted the similarity to nephrolithiasis in 1 
case and Barney! reported a case in a man already operated upon 
for gall bladder disease. Young* presented 4 cases 1 which re- 
sembled acute appendicitis and 3 which simulated renal disease. 
Davis® has suggested the interesting hypothesis of post-infectious 
inflammation of the posterior root ganglia in children, associated 
with the common cold. The title of his paper “Segmental Neural- 
gia in Childhood Simulating Visceral Disease”’ is self-explanatory. 
He believes that relationship to true herpes zoster is quite plausible. 
It has been shown at autopsy that the posterior ganglia can be 
pathologically involved by the virus of herpes zoster without 
causing a demonstrable skin lesion.'® Hence it is conceivable that 
the predominance of a factor in the zona virus, corresponding to 
the encephalogenic (neurotropic) factor of the virus of herpes 
simplex may produce pain without the characteristic skin lesion, 
this latter being a function of a keratogenic (dermatropic) factor 
present in the virus. 

Head" first observed that herpes zoster affects most frequently 
those ganglia which receive sympathetic fibers. The herpes zoster 
virus may travel both (centrifugally) toward the skin and (centrip- 
etally) toward a viscus?’. Instances of symptoms indicative of 
pleural or peritoneal irritation have been noted.!: 7 1% 18, 2, 30 
One must attempt to explain the recognizable clinical signs of actual 
organic involvement such as friction rubs and the like. It is, of 
course, probable that a concomitant involvement of an organ by 
an unrelated process may give rise to these signs, but one must 
also consider that a virus infection of the organ itself may occur 
due to direct transmission along vegetative pathways by virtue of 
the bi-directional nature of the virus. 

In the differentiation from intrathoracic and intraibdominal 
lesions, there are several points which are noteworthy. The radic- 
ular nature of the pain, the hyperesthetic zone, stopping at the 
mid-line, the superficial nature and radiation of the pain toward the 
back, are points of differential diagnosis even in the absence of 
the characteristic skin rash. Careful examination of the back will 
sometimes reveal a single vesicle which is the herald of a future 
lesion. The normal leukocyte count is a constant finding in uncom- 
plicated herpes zoster. The more difficult differential diagnosis 
seems to be from renal colic in which even hematuria may be present 
to accent the simulation. In all these instances, knowledge of the 
above mentioned symptomatology, a careful physical examination - 
and recourse to the usual diagnostic procedures will be necessary 
before the true nature of the malady can be disclosed. Aid in diag- 
nosis and therapy may be attained by injection of the involved 
nerve or nerves with 2% novocaine. 
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In conclusion, it should be emphasized that herpes zoster in the 
early stages before the appearance of the typical rash may so closely 
simulate a visceral disease both in symptomatology and findings 
that a differential diagnosis may be extremely difficult. This asso- 
ciation must be much more common than is usually recognized for 
communication with many practitioners has revealed isolated in- 
stances in individual experience. It must be borne in mind con- 
stantly to prevent unfortunate diagnostic and therapeutic mistakes. 


We acknowledge our obligation and appreciation to Dr. Charles Nammack for 
permission to use cases from his medical service and for his intercession in obtaining 
consent to use cases from the other medical services, and to Dr. Carl Burdick for the 
use of the surgical material presented in this article. 
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TRUE HERMAPHRODITISM. 
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(From the Department of Neuropsychiatry, Psychopathic Division, Philadelphia 
General Hospital.) 

TRUE hermaphroditism is a term correctly applied only to indi- 

viduals with both male and female gonads. The glands may be 

discrete or fused to form an ovotestis. Truly, however, the term 
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demands functioning glands and accessory organs of both sexes in 
the same person. 

Several types of true hermaphroditism have been described and 
an elaborate scheme covering the possible forms was devised by 
Klebs-Sauerbeck, but as Young? points out this classification is too 
complex for practical use. He regards the following nomenclature 
of the different varieties as now generally accepted: 

(a) Lateral true hermaphroditism: An ovary on one side and a 
testicle on the other. 

(b) Unilateral: Both ovary and testis on one side and one gonad 
on the other. 

(c) Bilateral: Both ovary and testis on each side. 

Young? has carefully reviewed the literature of hermaphroditism 
in general and accepts 20 cases of true hermaphroditism including 
1 of his own. All of these cases have been proven microscopically. 
Other cases which are probably true hermaphroditism have been 
reported by a number of authors, but unless both ovarian and testicu- 
lar tissue was demonstrated microscopically it was not accepted. 

In an analysis of the proven cases Young* found that the bisexual 
condition was discovered by herniotomy in 7 cases, by laparotomy 
in 6 and by autopsy in 7. All but 4 patients had passed the age of 
puberty, and 12 were beyond the age of 20 before the condition was 
discovered. The libido of the individual patient corresponded to 
the manner in which he had been reared in all but 1 case in which 
no note was made. (In our case, the emotional drive was the oppo- 
site of that of the manner in which he had been brought up.). Six 
patients living as males had menstruated—in 5 through the urethra. 
One had periodical nose bleed and abdominal pain. Four of these 
had coitus with women, none with men. Young’s own case had 
never menstruated although apparently normal ovulation had gone 
on for years. Two cases with lateral hermaphroditism began to 
menstruate through the urethra at the age of 15. There is no record 
of a patient practicing bisexual coitus. In 4 adult cases reared as 
females only 1 had coitus as a female and this occurred after a testis 
in the scrotum had been removed. A penis-like phallus was present 
in each case but there was hypospadias in all but one. In Young’s 
case, an operation was performed to create a penile urethra. 

Our case bears interest not only from the anatomical standpoint 
but because of its important medico-legal and psycho-sexual aspects. 


Case Report. Eloise H., a 27 year-old negro (who for the sake of con- 
venience we shall speak of as “he” although the pronouns “he”, “she” 
or “it”? are probably equally suitable) came to the attention of the 
civil authorities in January, 1935. At that time he was living with a woman 
who had deserted her husband and her 3 children. His mistress was preg- 
nant but claimed that her husband was the father of the coming child. 
However, the husband denied the paternity of the child and the patient 
was accused of being the father. In April, 1935, this woman was delivered 
of a male infant. 
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In view of the part the patient had played in disrupting the marital union, 
in addition to the suggestion of his hermaphroditic nature and possible 
paternity of the new born child, he was brought before the Municipal Court 
on a bench warrant. Two court physicians examined him, made a diagnosis 
of ‘“pseudo-hermaphroditism and inguino-scrotal hernia” and estimated 
his mental status as being that of a “low grade moron with very poor com- 
prehension and childish reasoning.” Later observation indicated that 
although a moron he was above the low grade level and had a fair degree 
of social adaptability. 

On January 15, 1936 he was committed to the Philadelphia General Hos- 
pital, Psychopathic Ward, for observation. On admission, the patient was 
fully attired in female clothes from hat to chemise but was placed in the 
men’s division because of what seemed to be a predominantly male type of 
pseudo-hermaphroditism. 

In relating his history Eloise was quite coéperative and frank in all 
details but spoke a bit coyly in reference to sexual matters. He stated 
that at the time of his birth in a small southern town there was a dispute 
between two attending physicians as to his sex. It was then decided that 
the site whence the urine came would determine whether he was to be 
brought up as a male or female and in view of the hypospadias it was 
decided that he should be considered a girl. At that time one of the physi- 
cians suggested amputation of what was thought to be a redundant clitoris. 
This was objected to by the family and the operation was not performed. 
Hence the child was looked upon as a girl and was clothed in dresses through- 
out his life. He was regarded by his family much more as a female than as 
a male, although they were cognizant of the fact that he was somewhat 
“half and half”. 

He described erections beginning about the age of 12 and claimed to have 
had “ejaculations” when 14. He related numerous episodes in his youth 
wherein he was involved in various sexual activities with females. His 
associates were usually males who recognized his unusual sexual status. 
He has had numerous female friends with whom he has engaged in regular 
sex relations as a male and as far as we know has never manifested sexual 
interest in men. Ejaculations, however, are said to be scant in quantity and 
emanate from the orifice below the erectile organ. As previously mentioned, 
he had become involved with a married woman who had taken such a fancy 
to him that she neglected her husband and finally separated from him. 
This woman became pregnant and was delivered of a child, the paternity 
of which was questioned. The patient claimed that there were two reasons 
why he was not the father of this child. First, that the woman was one 
month pregnant when he first met her and second that there was no intra- 
vaginal insemination. His work has been of the domestic type and for 
some time had a regular job in this capacity in a private family where he 
was considered without question a female. 

He denied all menstrual phenomena. He stated that there had never 
been any turgescence of the breast, no periodic malaise, colicky pains or 
bloody discharge. He had always thought himself sexually a male, but 
anatomically somewhat “half and half.” 

The patient’s sister told a different story but it is difficult to say whether 
she may not have been somewhat prejudiced in the matter, inasmuch as 
she had always considered Eloise a female sibling. She stated that she had 
noticed for a period of several years, during which the patient lived with 
her, various menstrual phenomena which convinced her that the patient 
was a female. She had found on several occasions that Eloise’s underclothes 
were blood stained and noticed that his breasts became full at monthly 
intervals. At such times Eloise would sit around apparently with malaise 
and complained of colicky pains, 
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Physical Examination (Figs. 1 and 2). The patient is a fairly well 
nourished, young colored individual, who appeared not at all disturbed 
by the examination and was quite coéperative. General body build, facial 
configuration and voice are suggestive of a female type. The face has a 
scant beard growth on the sides and practically none on the chin and 
adjacent areas. The skin is fine and velvety in texture and the legs have 
a female contour. The fingers are unlike a male negro’s but are quite 
long and slender. There are some scattered tufts of hair on the anterior 
chest. The pubic hair has more of a femule distribution, tending to be 
delineated by a horizontal pubic line although there is a small amount of 


Fia. 1 2 
Fic. 1.—Picture taken prior to operation showing female contour and large right 


inguinal hernia and phallus. 
Fia. 2.—Lateral view prior to operation. 


hair extending toward the umbilicus and on to the inner surfaces of the 
thigh. The chest is well developed, breasts being quite large, the size of 
small cantaloupes and contain abundant glandular tissue. There are well 
demarcated areolae and well formed nipples. To all intents and purposes 
these may be said to be perfect female breasts. There is some protuberance 
of the abdomen in the lower portion. A rather prominent mons veneris 
is present. A modified perineal hypospadias exists and the scrotum is 
cleft so as to resemble the labia majora (Fig. 3). In the right labium there 
is a hernial sac containing bowel. The right inguinal ring admits two fingers 
and the content of the sac is reducible. A small lump of the consistency 
and sensitivity of a testicle, is found in the right labium but moves with 
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the contents of the sac on reduction. No epididymis is palpable but a 
firm, cord-like structure is felt in the inguinal canal. No testicle or cord 
is palpable on the left. The urethral orifice is located posteriorly just in 
front of the anus between lateral diminutive labia minora. The erectile 


Fic. 3.—View showing scrotal-like sac with hernia reduced, and phallus. 


organ (Fig. 4) is about 2} inches long and has a prepuce. It would appear 
that the presence of the undeveloped labia establishes the space bounded 
within them as a vestibule and in this respect differs from a simple hypo- 
spadias of the perineal type. A rectal examination revealed two small 
prostatic lobes, the right being larger and more definite than the left. A 


Fia. 4.—View showing primitive labial folds and urethral orifice. 


cervix cannot be palpated. The spine has an exaggerated lumbar lordosis 
making for greater lower abdominal protuberance. 
Laboratory Studies. Female sex hormone studies showed “no anterior 
pituitary hormone and high-normal intermenstrual phase female sex hormone 
vou. 197, No. 6.—JUNE, 1939 29 
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content.” Male hormone study by the cock’s comb method done by 
Dr. L. P. Hansen and Dr. J. F. McCahey revealed a quantity comparing 
with a low-normal for a male. Dr. H. W. Ostrum, reporting on the skull 
roentgen ray stated: ‘The bones of the skull are normal. The sella turcica 
is well outlined and is normal in size. The dorsum and clinoid processes 
show no evidence of involvement and the pineal body is normally situated.” 

On February 1, 1936, Dr. E. L. Eliason did a classical right inguinal 
herniorrhaphy and explored the pelvis through the large internal ring. 
Upon opening the hernial sac an organ was found lying close to the internal 
abdominal ring, attached to a broad pedicle of peritoneum, coinciding 
with the mass thought to be testicle by external palpation. It measured 
2.5 by 1.5 cm. and was somewhat ovoid in shape, presenting an external 
appearance not unlike an ovary with an irregular surface which suggested 
areas of old follicular rupture. However, when a small incision was made, the 
bulging, cut surface had the appearance of testicular substance. A quick 
section report was obtained at the time of operation and a paraffin section 
made subsequently. The broad pedicle of peritoneum was traced across 
to the opposite side of the pelvis, but no corresponding organ was palpated. 
There was no evidence of epididymis or corresponding embryonic structure 
as is at times found in the female. At the upper border of the broad liga- 
ment (the term which we apply to the peritoneal folds) was a definite tubu- 
lar structure with a fimbriated end. Running near the other border was 
a firm cord-like structure extending down the inguinal canal. This was 
obviously a round ligament. Embedded in the broad ligament, medially, 
at what seemed to be the junction of the Fallopian tube and round ligament, 
was a bulbous structure measuring approximately 4 by 3 by 2 cm. This 
was brought to view with difficulty and the presence of an associated channel 
down through the perineum could not be ascertained (this, of course, was 
due to the limited opening permitted by the internal ring). There was a 
fine white linear structure running transversely across the broad ligament 
which corresponded probably to a vas deferens or duct'of Gartner. Exami- 
nation for seminal vesicles and prostate was not done. The operation was 
terminated by placing the glandular structure in abdomen and completing 
the herniorrhaphy. 

Microscopic examination of the biopsy specimen (Dr. R. P. Custer): 
“The small fragment was examined by the Ultropak method during oper- 
ation. A tubular pattern was noted and the specimen reported as ‘probably 
testis.’ Paraffin section shows it to present two clearly demarcated portions 
(Fig. 5), the first of which exhibits a loose fibrillar background containing 
small, round and spindle cells and clumps of larger cells with acidophilic 
cytoplasm resembling testicular interstitial cells; irregularly distributed 
are tubulo-glandular structures (Fig. 6) some of which are solidly filled 
with hyperchromatic epithelium, others showing imperfect lumina and pre- 
senting atypical spermatogenesis; no clearly defined adult spermatozoa are 
identified, however. The other segment (Fig. 7) shows typical, compact, 
spindle celled ovarian stroma containing a few germinal follicles.”’ Diag- 
nosis: Ovo-testis. 

Eloise made an uneventful recovery from the operation. He mingled 
freely with the male patients and helped considerably about the ward. 
He wished to be treated as a man and do a man’s work rather than house- 
work. He was quite appreciative for the hernia repair and for being regarded 
as a man, feeling sure that he would never again put on female clothes. 
When questioned about sexual desires 2 weeks after the operation, Eloise 
said that he would like to be with a woman and was missing his sex relations 
but did not seem at all worried about his unusual sexual status. The 
name “Louis,” which he assumed, agreed with his ego more than “‘Eloise.”’ 


Fic. 5.—Ovo-testis. Low-power view showing testicular segment on left, ovarian on 
right, with sharp line of demarcation but no intervening septum. (Mag. 69 x.) 


Fic. 6.—Testicular segment. Showing interstitial cells (center) and immature sper- 
matogenic tubules. (Mag. 368 x.) 
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Illustrating characteristic stroma and primary germinal 


Fic. 7.—Ovarian Segment. 
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From a psychological standpoint the case offers interesting mater- 
ial for speculation. We must consider the possibility of this indi- 
vidual being psychologically a homosexual female; but by making 
the patient male, the perversion socially ceases to exist. This, of 
course, is desirable from the standpoint of the community. 

We know that anatomically he is bisexual and the evidence would 
seem to indicate that the male and female sex drives are very nearly 
equal. Therefore, the patient should be capable of psychologically 
turning either way. The direction in which such a person is likely 
to swing must depend to a great extent on environmental and physi- 
cal factors. 

Endocrine factors in such a case may not be the dominant force 
in determining the sex. Here we have to consider the importance 
of organ predominance or, let us say, the opposite organ inferi- 
ority as having considerable bearing on the direction taken by the 
sex activity. This would be borne out by the cases reported by 
Novak! in which the amputation of a hypertrophied clitoris caused 
the patients to show an increased femininity. However, had we 
looked upon our patient as being predominantly feminine and accord- 
ingly amputated the organ which can be considered either a penis 
or a hypertrophied clitoris, he would have been left practically 
sexless since the female side of the external genitalia was not devel- 
oped. It seemed wisest to convert him into a male. In an individ- 
ual with external female characteristics a psychic swing toward the 
masculine is termed gynandrism; conversely, a swing toward a femi- 
nine personality in a male is termed androgynism. Washburn? states 
that androgynoids are said to indulge in spontaneous phantasy and 
delusions from which they derive much pleasure. It is characteristic 
of these individuals to desire to dress in the clothing of the opposite 
sex (transvestitism). Since our patient has been wearing men’s 
clothing he has exhibited no overt desire to return to the female 
method of dress. This would be evidence against the belief that he 
may be psychologically a homosexual female. 

Summary. We report a 27-year-old negro individual who has 
been bisexual anatomically, as far as one can logically conceive 
bisexuality, ever since birth. In retrospect, the suggested amputa- 
tion of the phallus at birth would probably have been disastrous to 
the patient because of his subsequent male tendencies, psycho- 
logically at least, and possibly endocrinologically. The predomi- 
nantly male type of phallus probably influenced his masculine trend 
considerably as far, at least, as lending itself to sex relations. How 
far the endocrine drive entered the situation is difficult to evaluate 
since we are unable as yet to say whether the patient is predomi- 
nantly male or female from a hormonal standpoint. 
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Conclusions. Following Young,’ our case is analyzed in the accom- 
panying table. 


Source of Bodily Menses 

material. Age. Reared as. Emotions. aspects. at ? age. 
Right herniotomy, 27 Female Male Female Late adoles- 

gonadal biopsy cence (?) 


Phallus hypo- Vaginal opening Uterus located 
? 


spadic ? Right gonad. Left gonad. 
Penis-like Into urethra (?) Uterus in pelvis Ovotestis in Not seen 
hypospadic hernia 
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EVIDENCE OF COMMUNICATION BETWEEN RENAL AND 
OMENTAL BLOOD VESSELS FOLLOWING NEPHRO- 
OMENTOPEXY FOR ARTERIAL HYPERTENSION 
IN MAN: PRELIMINARY NOTE. 


By Maurice. Brucer, M.D., 
ASSISTANT CLINICAL PROFESSOR OF MEDICINE AND ASSISTANT ATTENDING PHYSICIAN, 
NEW YORK POST-GRADUATE MEDICAL SCHOOL AND HOSPITAL, 
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(From the Departments of Medicine and of Surgery, New York Post-Graduate Med- 
ical School and Hospital.) 

Tue classic work of Goldblatt and his associates! on the produc- 
tion of hypertension in dogs and monkeys by constricting the main 
renal arteries stimulated the present investigation. These workers 
noted that in animals with experimental hypertension, whenever the 
blood pressure fell to a lower level it was due either to inadequate 
clamping of the renal arteries or to the development of an adequate 
collateral circulation by the kidney (ureteral and capsular vessels). 
This observation led Goldblatt? to state (May 19, 1938) that an 
obvious surgical procedure in the treatment of hypertension in man 
which suggested itself from this work was the possible improvement 
of the vascular supply to the kidney by increasing the accessory 
circulation. 

Since August, 1937, we have undertaken in 8 patients with hyper- 
tension, an operative procedure designed to improve the renal cir- 
culation (right kidney only) by providing it with an accessory circu- 
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Fic. 1.—Omentum adherent to kidney 2} months after nephro-omentopexy. Note 
the relatively large caliber of the omental vessels and India ink in the renal capillaries 
and arterioles. (Hematoxylin and eosin, X 78.) 


Fic. 2.—The omentum 4 cm. from the kidney. Note India ink in the omental 
vessels which was originally injected into the renal artery. (Hematoxylin and 
eosin, X 68.) 
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lation (omentum). This was accomplished by approaching the 
kidney through the abdominal route, decapsulating the organ and 
enveloping it in a new fatty capsule of omentum. The details 
of this procedure will be described elsewhere. 

Of utmost importance was the question whether the omentum 
would provide a collateral blood supply to the kidney. This was 
answered by the following observation: a male, aged 38, with a 
history of hypertension (essential type) of 4 years’ duration (referred 
by Dr. David S. Likely), died from a massive intra-abdominal 
hemorrhage due to necrosis and rupture of the main branches of the 
coeliac axis artery 2} months after right nephro-omentopexy was 
performed. At necropsy (Dr. S. Milton Rabson), the right kidney 
with its adherent omentum and contiguous organs were removed en 
masse. The right kidney was perfused by means of a hydraulic 
system in which air pressure was obtained by water displacement. 
A carboy in the circuit containing physiologic saline was connected 
by rubber tubing and cannula to the renal artery. A manometer 
attached to the unit gave an accurate index of the intra-arterial 
(renal) pressure. This was maintained between 180 and 200 mm. 
of mercury (somewhat lower than the brachial artery pressure noted 
during life). After perfusion with saline, a suspension of India ink 
in water was injected into the tube leading to the right renal artery 
and the kidney perfused with the India ink-saline suspension. This 
was followed by perfusion-fixation with Helly’s solution.* 

On gross examination, it was noted that the lower pole of the 
anterior surface of the kidney which was not completely covered by 
omentum first assumed the color of the ink, but immediately there- 
after, the India ink was seen to spread out into the omentum beyond 
its attachment to the kidney. Figure 1 is a photomicrograph demon- 
strating the adherence of the vascular omentum to the kidney. 
Figure 2 shows India ink which was injected into the renal artery 
in the omental vessels 4 cm. from the kidney. 

Our results, in terms of the effect of this operation on blood pres- 
sure, have been encouraging and it is hoped that the bilateral nephro- 
omentopexies now planned will be more effective. This report is 
made solely to indicate that communication between renal and 
omental blood vessels can be established by nephro-omentopexy in 
man and that such a procedure may supply effective accessory 
circulation to the human kidney. 
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PULMONARY AND URINARY EXCRETION OF 
PARALDEHYDE IN DOGS. 


By James H. Deranporr, Pu.D., 
INSTRUCTOR IN PHARMACOLOGY, SCHOOL OF MEDICINE, THE GEORGE WASHINGTON 
UNIVERSITY, WASHINGTON, D.C. 


(From the Department of Pharmacology and Therapeutics, School of Medicine, The 
George Washington University.) 

A BETTER understanding of the fate and elimination of paralde- 
hyde by the body is especially desirable at the present time because 
of the recent increase in the therapeutic use of this drug, particu- 
larly in the field of obstetrics,!*:7°" and since such information as 
has been reported in the literature is peculiarly scarce, incomplete, 
and of a contradictory nature. Uncertainty exists in regard to the 
routes and duration of excretion as well as to the actual amounts 
eliminated, and there is apparently no evidence as to what dis- 
position is made of the vastly larger amount which is not excreted 
by the body. 

In 1899 Raimann! reported that of 50 gm. of paraldehyde admin- 
istered to each of 2 patients, the largest amount eliminated was 
excreted unchanged by the lungs, a smaller amount by the skin, 
and a very small amount by the kidneys, and suggested the possibil- 
ity that a larger portion is burned in the body than is excreted. 
Wood" asserted that paraldehyde escapes from the body unchanged 
in part through the lungs and in part through the kidneys, the elim- 
ination being rapid, but enough remaining in the system to give an 
odor to the breath for many hours. _Cushny? maintained that the 
drug is excreted in part by the lungs, but mainly by the urine. 
La Rue® administered paraldehyde by stomach to dogs in doses of 
1.8 gm. per kilo, and found that its concentration in the blood was 
greatest about the fourth hour, and that it had entirely disappeared 
from the blood by the twenty-fourth hour. There was a trace 
remaining in the urine at this time, but none at the end of the 
thirty-first hour. He concluded that the drug was entirely oxidized 
in less than 15 hours, and that doses of less than 2 gm. were not 
fatal to dogs. Unfortunately, each statement is based on the results 
of one experiment only. Recently Nitzescu® and his co-workers 
reported results on the analyses of tissues and excretions of rabbits 
and dogs following the intravenous administration of paraldehyde 
in doses of 0.2 gm. per kilo. They found the drug in the amounts 
of 8.8 mg. per 100 cc. of urine, and 28 mg. per 100 gm. of expired 
air. In further experiments on rabbits and rats injected intra- 
venously with 1 gm. per kilo of the drug, these investigators found 
that the rabbits eliminated 22.8% by the lungs in 10 hours, while 
the rats excreted the entire amount by this route in the same length 
of time. 
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Since we felt that the confusion appearing in some of these reports 
was based to some extent on conjecture, limited experimental work 
and perhaps faulty analytical methods, we decided to investigate 
the comparative elimination of paraldehyde by the lungs and kidney 
in dogs which had received the rather large, full anesthetic dose of 
1.8 cc. per kilo by rectal administration. 

Experimental Procedure. The experimental animals used were 3 
female dogs weighing from 5.8 to 9.8 kilo. Usually food was removed 
from the animals overnight, but water was allowed ad libitum. 
After the rectum had been thoroughly washed out with warm water, 
paraldehyde was slowly administered by this route in the dosage 
of 1.8 gm. per kilo, mixed with 1.5 to 2 ce. of benzyl alcohol, the 
animal being held quietly in a prone position until complete anes- 
thesia occurred in 40 to 90 minutes. No animal was used oftener 
than once in 2 weeks. One preparation only of Eastman’s No. 198 
paraldehyde, aldehyde-free, was used in these experiments, after it 
had been found by actual tests to meet the requirements of the 
United States Pharmacopeeia, 11th edition. 

Normally, 10-minute samples of the expired air were collected 
hourly over periods averaging 7 hours in length. Occasionally the 
collection periods were longer, and in some experiments the obser- 
vations were continued over more extended periods of time, to 
determine approximately when the drug had disappeared from the 
expired air (and urine). 

The urine was collected by catheterization, the bladder being 
emptied at the end of each hour. Before the experiment began the 
animals were encouraged to drink water, so that there would be 
sufficient amounts of urine for the analyses, and in the last test 
(Table 2) a large amount of physiologic saline was injected intra- 
venously to determine its effect on the excretion of paraldehyde. 


Methods. Since paraldehyde is comparatively inert chemically, it must 
first be converted into acetaldehyde for its quantitative determination in 
small amounts. After considering various methods for the determination 
of acetaldehyde, one employing the principles of Nitzescu, Georgescu and 
Timus? was selected, as it alone offered the possibility of determining par- 
aldehyde as acetaldehyde in the large amounts of air respired by dogs, and 
was completely satisfactory for determinations of the same substance in 
urine. The principles of this method consist of drawing paraldehyde-laden 
vapors from air or urine through hot 10% sulphuric acid, thus forming 
acetaldehyde by depolymerization. The acetaldehyde-water vapor mixture 
then passes through a condenser into a twentieth-normal solution of sodium 
bisulphite, with which the aldehyde forms an addition compound. The 
excess bisulphite is then neutralized with twentieth-normal iodine solution, 
an excess of saturated sodium bicarbonate solution is added, and the liberated 
bisulphite is titrated with two hundredth-normal iodine solution, 1 cc. of 
which is equivalent to 0.11 mg. of paraldehyde. 

Because of the large amounts of air involved, it was found necessary to 
substantially augment and modify the apparatus as well as the method 
outlined above. A specially constructed mask with inlet and outlet valves 
was devised which fitted snugly over the muzzle of the dog, and through 
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which air was sucked continuously, passing into one end of a rubber anes- 
thesia bag which served as a reservoir for excess air expired at a faster rate 
than could be taken care of by the suction. From the distal opening of the 
anesthesia bag the air passed into and through four 30 mm. glass tubes 
28 cm. in length, each of which contained about 75 cc. of 10% sulphuric 
acid forming a column 12 cm. in depth. These tubes, which were widened 
to 40 mm. in diameter immediately above the surface of the acid to prevent 
loss of acid through excessive bubbling, were connected in series and sus- 
pended in boiling water. The acetaldehyde-laden vapors were drawn from 
the last tube through a water condenser into a cylinder containing about 


TABLE 1.—ExcRETION OF PARALDEHYDE BY THE LUNGS. 


Estimated 
paraldehyde 
Amount of Length Paraldehyde Amount of excretion for 
paraldehyde Hours after of air recoveredin paraldehyde 7 hours. 
administered, adminis- collection collection estimated for 
gm. tration. period, min. period, mg. each hour, mg. Gm. % 


1 


NICD 


1 
2 
3 
4 
5 
6 
7 
1 
4 
4 
0 
1 
2 
3 
4 
5 
6 
4 
0 
1 
2 
3 
4 
5 
6 
7 


ow bo 


CR OOS 


NwWROONWS 


2.8 


Average 


40 
of 
Tl 
af 
sa 
| io 
| ur 
ac 
th 
to 
ce 
Dog 
No. ea 
28.1 
56.2 
34.5 ‘ 
| a7:8 in 
4 61.7 0.387 3.7 
82.5 
86.4 W 
| de 
10 20.1 
6 20. 
| 15 12 42.8 re 
| 10 16 75.5 di 
| 10 15 94.1 “i 
| 10 15 93.0 1S 
10 15 93.0 0.523 3.0 Ww 
| 10 19 104.0 tl 
| 1 10 19 
a 10 15 se 
= 10 1 
| 3 10 1 fr 
sa 
10 4 15 : 
10 7 39 sa 
10 16 75 cl 
10 14 90 
10 12 78 0.413 3.02 
10 7 57 ps 
q } 10 10 55 4 
10 In 
10 
m 
12 12.2 
10 35.3 di 
| 10 59.0 
10 80.5 th 
10 97.0 0.445 2.7 b 
10 93.0 fr 
| 10 68.0 
| | 10 Sé 
| 10 
| 10 tl 
tl 
| 
| 0.280 2.6 
| d 
t] 
V 
| 
i 
is 


DEFANDORF: EXCRETION OF PARALDEHYDE IN DOGS $37 


400 cc. of a twentieth-normal sodium bisulphite solution forming a column 
of liquid 24 em. in height, which completely removed the acetaldehyde. 
The contents of this cylinder were diluted to 500 cc. with distilled water 
after all the air-vapor mixture had been drawn through it, and 10 cc. 
samples were titrated as described above, using the formula: cc. N/200 


iodine X “ X 0.11 = mg. of paraldehyde. 


When the paraldehyde content of urine was being determined, a meas- 
ured amount of urine was placed directly in the first tube of hot sulphuric 
acid, and a stream of air sucked through the apparatus in exactly the same 
manner as described above, for one-half hour. The formula for calculating 
the urine paraldehyde was as follows: 
total ec. of uri 
of urine x ec. N/200 iodine X 0.11 = mg. of paraldehyde. 

Since acetone will also form an addition compound with sodium bisulphite, 
each sample of urine was tested for this substance by the sodium nitro- 
prusside reaction of Rothera.* All such tests were negative. 

Before the above described method for aldehyde determination was used 
in the experiments on animals, numerous tests were made to determine its 
value and limitations, using accurately weighed amounts of paraldehyde. 
When a stream of air was drawn through a flask containing pure paral- 
dehyde, an average of 90% of the latter was recovered, and when an aqueous 
solution of paraldehyde was placed in the first sulphuric acid tube the 
recovery was complete. The loss of 10% in the first procedure is probably 
due to some condensation of paraldehyde in the rubber anesthesia bag, but 
is more than balanced by the increased respiration observed in all animals 
when the mask was applied, and which could not be obviated. The use of 
the Douglas bag for collecting large amounts of air was discontinued after 
several tests not herein reported, because of loss of paraldehyde probably 
from condensation on the inner surface of the bag, and because a very large 
sample of air could not be analyzed before it was time to collect the next 
sample. Continuous collection of air by keeping the animal in a closed 
chamber was not feasible because the water pump used could not draw the 
air rapidly enough through the apparatus, and because the probability of 
paraldehyde condensation on the inner surfaces of such a chamber was 
increased, paraldehyde having a boiling point of 124° C. 

Much additional work was necessary to adjust the whole system so as to 
make certain that the paraldehyde was completely converted into acetal- 
dehyde, and that all of the latter was trapped by the bisulphite solution, 
these results depending on the volume of air and the rate at which it could 
be drawn through the apparatus. The limited suction power obtainable 
from the water pump used usually precluded the possibility of collecting 
samples of air for longer than 10 minutes, since the expired air from even 
the smaller dogs filled the anesthesia bag reservoir during that time, despite 
the fact that air was constantly being drawn from it. 


Results. LEzcretion of Paraldehyde by the Lungs. The actual 
amounts of paraldehyde recovered from the expired air of 3 dogs 
during the collection periods over 7 hours of observation, as well as 
the total amounts estimated for this time, are contained in Table 1. 
While it is possible that the figures for the estimated output of 
paraldehyde over the whole 7-hour period, calculated from the 
shorter collection periods, are only approximate, they nevertheless 
indicate that a relatively small amount of the drug, averaging 2.8%, 
is eliminated by the lungs over 7 hours, and how slowly it is elimi- 
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nated by this route. Apparently the maximum excretion of par- 
aldehyde by the lungs occurs from the fourth to the seventh hour 
and diminishes markedly from the seventh to the twenty-fourth 
hour, being practically negligible after that time. 

Excretion of Paraldehyde by the Kidneys. In contrast to the gradual 
increase in the elimination of paraldehyde by the lungs during the 
7-hour period, excretion of the drug by the kidneys is dependent 
mainly on the amount of urine (Table 2). Up to the third hour 
there is a progressive increase in the amount of paraldehyde per cc. 
of urine, but from then on through the seventh hour the amount of 
paraldehyde per cc. of urine remains rather constant. The deter- 
minations made after 14 hours do not indicate the entire amount of 
drug eliminated after that time, but the marked decrease in per- 
centage of paraldehyde per cc. of urine indicates a marked decrease 
in its elimination by this route. After 24 hours the amount of par- 
aldehyde in the urine is practically negligible, as in the case of the 
expired air. 

In the final experiment on Dog 5, 30 cc. of physiologic saline was 
injected intravenously during the fifth hour, and 500 cc. during the 
sixth hour, and the resultant increase in urinary output was accom- 
panied by proportional increases in paraldehyde elimination, the 
amount per cc. of urine being entirely in agreement with the average 
for all animals during those hours. 

Discussion. While La Rue® concluded that the administration of 
paraldehyde to dogs by stomach in doses of 2 gm. per kilo was not 
a fatal dose, we found that 1.8 gm. per kilo by rectum was sometimes 
fatal, but autopsies yielded no positive information as to the cause 
of death. The complete anesthesia which invariably occurred from 
this dose within 40 to 90 minutes always lasted through the 7-hour 
period of observation and usually for several hours longer. The 
results of only 6 of these experiments on 3 dogs are reported in this 
paper, since observations on the expired air and urine for the 7-hour 
period were not always obtainable because of early death of the 
animal, loss of paraldehyde from the rectum, or other experimental 
accidents. 

La Rue found that the highest concentration of paraldehyde in 
the blood occurred around the fourth hour in the one experiment 
which he reports. This is in agreement with our finding that the 
highest concentration of paraldehyde per cc. of urine occurred at 
this time, although this concentration was fairly uniform in the 
urine from the third to the seventh hour inclusive, ranging from 
1.4 to 1.6 mg. per cc. Since Dog 4 died within 24 hours, after the 
air and kidney excretion of the drug had considerably diminished — 
the concentration of the drug in the urine having fallen after the 
fourth hour—it would seem probable that a maximum blood con- 
centration or kidney threshold for paraldehyde occurred within the 
7-hour period. 
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Although the mask was so constructed as to offer a minimum of 
resistance to respiration and to avoid rebreathing, there was always 
a noticeable increase in respiratory rate and amplitude following its 
application. Since the hourly output of paraldehyde is calculated 
from the amount present in the sample obtained when using the 
mask, it is believed that the estimated output tends to be in excess 
of the amount actually eliminated, since the respiratory rate and 
volume were lower during the balance of the hour. In the six 
experiments reported, the 1.3% average excretion of the drug by 
the urine and 2.8% average estimated for the lungs is surprisingly 
small over the 7-hour period; since both amounts fall off sharply 
after that time, the question is logically raised as to what disposal 
is made by the body of the far greater amount which was not elim- 
inated in its original form. Our findings do not agree with the 
statement of Cushny? that most of the drug is eliminated in the 
urine, although our results indicate that any means used to increase 
the output of urine would hasten the elimination of paraldehyde 
by this route. While Raimann® stated that an amount is excreted 
in the insensible perspiration which is intermediate between that 
eliminated by the lungs and kidneys, his belief is unsupported by 
experimental data, and the high boiling point—124° C.—of par- 
aldehyde would not appear to lend support to this theory. We do, 
however, agree with this investigator that the possibility must be 
considered that the largest portion of the drug may be burned in 
the body, and perhaps to a lesser degree with La Rue in his con- 
clusion that all of the drug is oxidized within 15 hours. 

In a recent paper* we reported an increase in the amount of non- 
fermentable reducing substances in the urine of dogs which had 
received paraldehyde, stating that it appeared probable that the 
latter formed part of this increment. The amounts of paraldehyde 
per cc. of urine shown in Table 2 would seem to confirm this belief, 
since their increases approximately parallel those of the urine non- 
fermentable reducing substances observed in the earlier report. 

It is felt that a suitable clinical method should be developed for 
the determination of paraldehyde in blood, and that its utilization in 
the study of the blood paraldehyde level over a continuous period of 
24 to 48 hours would yield important information on the therapeutic 
effects, dosage, excretion and fate of this drug. 

Summary and Conclusions. 1. The excretion of paraldehyde by 
the lungs, in dogs anesthetized with this drug, showed a progressive 
increase during the first 4 hours, reaching an average level at that 
time which remained approximately the same for the 3 following 
hours of continuous observation. Excretion by this route fell off 
sharply during the next 17 hours, and was practically negligible at 
the beginning of the second 24-hour period. The amount estimated 
to be excreted by the lungs during 7 hours was relatively small, 
averaging only 2.8% of the total amount administered. 
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2. Excretion of paraldehyde by the kidneys in the same animals 
during a 7-hour period averaged 1.3% of the total administered and 
fell off sharply during the next 17 hours, being negligible after that 
time. 

3. The amount of paraldehyde excreted in the urine from the 
third to the seventh hours, and perhaps later, was proportional to 
the amount of urine; its elimination by this route can therefore be 
hastened by increasing the output of urine. 

4, Paraldehyde forms the increment in the increase of non-fer- 
mentable reducing substances in the urine observed in earlier 
investigations. 

REFERENCES. 

(1.) Colvin, E. D., and Bartholomew, R. A.: J. Am. Med. Assn., 104, 362, 1935. 
(2.) Cushny, A. R.: Pharmacology and Therapeutics, 7th ed., Philadelphia, Lea & 
Febiger, p. 235, 1918. (3.) Defandorf, J. H.: Am. J. Men. Scr., 195, 329, 1938. 
(4.) Hawk, P. B., and Bergeim, O.: Practical Physiological Chemistry, 11th ed., 
Philadelphia, P. Blakiston Sons & Co., p. 656, 1937. (5.) Kane, H. F., and Roth, 
G. B.: Am. J. Obst. and Gynec., 29, 366, 1935. (6.) La Rue, G.: Etude Toxico- 
logique de la Paraldehyde, Thésis, Paris, 1920. (7.) Moore, 8S. F., and McCurdy, 
R. A.: Am. J. Obst. and Gynec., 32, 97, 1936. (8.) Nitzescu, I. I., Georgescu, I. D., 
and Timus, D.: Compt. rend. Soc. de biol., 121, 1657, 1660, 1936. (9.) Raimann, 
E.: Wien. klin. Rundschau, 13, 357, 1898. (10.) Rosenfield, H. H., and Davidoff, 
R. B.: New England J. Med., 207, 366, 1932; Surg., Gynec. and Obst., 60, 235, 1935. 
(11.) Roth, H. F., and Kane, G. B.: J. Lab. and Clin. Med., 22, 477, 1937. (12.) 


Wood, H. C.: Pharmacology and Therapeutics, 2d ed., Philadelphia, J. B. Lippincott 
Company, p. 93, 1916. 


OBSERVATIONS ON THE ETIOLOGY OF ULCERATIVE COLITIS. 
IV. THE RECTOMETROGRAM AND THE RECTAL REAC- 
TIONS OF EIGHT NORMAL SUBJECTS AND ONE 
PATIENT WITH ULCERATIVE COLITIS BEFORE 
AND AFTER SPINAL ANESTHESIA. 


A PRELIMINARY REPORT. 
By Lium, M.D., 


BOSTON, MASS. 


(From the Surgical Research Laboratory and the Fifth (Harvard) Surgical Service 
of the Boston City Hospital.) 

In order to study the activity of the rectum in humans an attempt 
was made to develop a uniform method similar to the cystometro- 
gram which has been used so advantageously for observations on the 
bladder. The purpose of such a test is to measure the responses 
of the rectum to a fixed stimulus and thus to compare the rectal 
reactions in the same subject under various conditions as well as in 
different subjects under the same circumstances. Since the rectum 
is not a closed cavity it is obviously impossible to study its move- 
ments by introducing fluid alone as one does with the urinary 
bladder. It has been found by previous investigators**.’ that rectal 
movements can be studied by introducing a balloon tied over the 
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end of a catheter into the rectum and distending it with a fluid 
medium. Such a system can be connected to a kymograph or a 
manometer. 


Methods. The distal 7.5 cm. of an ordinary latex condom was tied over 
the end of a No. 16 French rubber catheter. Three thicknesses of condom 
were used in order to give it the necessary resistance. This balloon was 
lubricated and inserted into the rectum through a proctoscope which was 
12.5 cm. in length. A long sponge forceps was used to grasp the tip of the 
balloon which was placed at the inner end of the proctoscope just against 
the rectal wall. While this position was maintained with the forceps the 
proctoscope was withdrawn. The forceps were then spread apart and re- 
moved. The patient was instructed to assume a comfortable position in 
bed, to breathe evenly and not to move or talk throughout the examination. 
The reason for this is that any bodily movements, irregular breathing or 
talking affect the rectal pressure and hence tend to give false results. 

The balloon held 50 cc. of water before it evidenced any internal pressure, 
and this amount of water was added slowly, after which the catheter was 
connected to a water manometer. The system contained a side arm through 
which additional water could be added at regular intervals. At first, 10 ce. 
of water were added every 3 minutes, but later a change was made to 10 cc. 
every 2 minutes in normal subjects. This change was made because in 1 
normal individual the 3-minute injections failed to elicit any rectal contrac- 
tions, whereas the 2-minute injections produced contractions in all subjects 
studied without spinal anesthesia. In the patient with colitis 3-minute 
injections were made at all times. The injections were continued until the 
balloon contained 150 cc. of water. 

During the injection of water the column in the manometer rose approxi- 
mately 20 cm. and after injection fell at once to a certain level where it 
remained for a few seconds. This level was taken as the reading for the 
immediate response of the rectum to injection. If the column rose there- 
after above the regular level for the respiratory excursions it was recorded 
as a rectal contraction and the exact height of the column noted. If there 
were no contractions, minute readings were taken. The respiratory excur- 
sions varied from 3 to 1 cm. and for all readings the lowest level of the 
excursion was chosen. 

After each experiment the balloon was removed from the rectum and 
connected with the water manometer. Water was introduced in amounts 
identical with those used when the balloon was in the rectum. In this 
manner the curve of the pressure within the balloon was determined 

Five normal subjects and 1 patient with chronic ulcerative colitis were 
studied before and after spinal anesthesia by the method outlined above. 
In addition, 3 normals were observed without spinal anesthesia and 3 others 
studied after spinal anesthesia without control observations. In the patient 
with chronic ulcerative colitis 5 control observations were made and spinal 
anesthesia was administered on 6 different occasions. The level of anesthe- 
sia varied in the patients studied but in all instances was at or above, the 
level of the iliac crest. 


Results. With the balloon in the rectum the level to which the 
manometer fell after each injection was usually slightly higher than 
that of the balloon alone for the same volume. During the ensuing 
2 minutes, however, it tended to fall to the level of the balloon. In 
addition to this immediate response of the rectum, there occurred 
in all 8 normal subjects without spinal anesthesia a series of rectal 
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contractions. Considerable variation was encountered in the 
normals as to frequency and height of contractions but the various 
types of curves will not be discussed in this communication. Figure 
1 shows the curve of a normal subject. 

Figure 2 shows the results in the same subject after spinal anes- 
thesia. It was a constant finding in all 8 patients that after spinal 
anesthesia the initial rise after each injection was still present but 
there were no additional rectal contractions. In the normal subject 
without anesthesia, there was a subjective sense of fullness or desire 
to defecate whenever a rectal contraction was noted. Under spinal 
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Fig. 1.—Rectometrogram in a normal subject before spinal anesthesia. The 
heavy black line is the record of the manometric reading with the balloon inside the 
rectum; the dotted line of the balloon outside the rectum. I. indicates the level to 
which the water column fell after each injection of water; U. a subjective urge to 
defecate as noted by the patient. These symbols are the same in all figures. 


anesthesia the subjects experienced no subjective sensation whatso- 
ever. 

In the patient with chronic ulcerative colitis the initial rise after 
injection was also present. ‘The rectal contractions were quite 
frequent and of a much higher order than those noted in the normal. 
Figure 3 shows one reading taken on this patient without spinal 
anesthesia. Accompanying each contraction or series of contrac- 
tions there was a subjective sensation of tenesmus and urgency. 

When spinal anesthesia was administered to this patient there 
were fewer contractions than without anesthesia but their height 
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Fig. 2.—Rectometrogram in a normal subject after spinal anesthesia. This is in the 
same subject as Figure 1. 50r 
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Fic. 3.—Rectometrogram of a patient with chronic ulcerat 
he was having 15 movements a day. The observations were discontinued at 130 cc. 


because of the severe tenesmus and urgency. 
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remained unchanged. Under anesthesia the patient had no subjec- 
tive sensation of the contractions. Spinal injections were made on 
6 different occasions with the level of anesthesia varying from the 
iliac crest to the nipples and in each instance there occurred rectal 
contractions, although their actual number varied from time to time. 
Figure 4 shows a curve after spinal anesthesia in this patient 2 days 
after Figure 3 was obtained. One constant result noted in the 
patient with colitis was the absence of bowel movements during 
the presence of anesthesia. 
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Fic. 4.—Rectometrogram in same patient as Figure 3, after spinal anesthesia. 
The number of the contractions is diminished but their character is not changed. 


Discussion. From the foregoing observations one can say that 
in normal subjects the rectal muscles evidence two types of response 
to stimulation by distention with a balloon. The first type of reac- 
tion is an immediate increase of rectal pressure after each injection 
of water into the balloon. This response is present both before and 
after spinal anesthesia and is therefore a local response. Whether 
this is a reaction of smooth muscle to stretching or to a short reflex 
arc through the myenteric plexus cannot be stated with certainty. 
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The reader is referred to the discussion by Alvarez' on this as yet 
unanswered problem in physiology. 

The second type of contraction is that of a rectal response super- 
imposed upon the increased tone that occurs after the injection of 
water. Such contractions occur with considerable variation in 
number and height but they were found in all normal subjects with 
the method used. Similar contractions were noted by Hines, 
Lueth and Ivy* in normal subjects and by Denny-Brown and 
Robertson? in patients with complete transection of the spinal cord 
at various levels. They are therefore probably due to a reflex arc 
through the spinal cord which may or may not reach the conscious 
level, depending upon the continuity of afferent pathways through 
the cord. 

In the patient with ulcerative colitis, there were severe rectal 
contractions present on each of 5 control observations and on each 
of 6 occasions when spinal anesthesia was administered. This points 
to a hyperactive local response of the muscle. Although the number 
of contractions was reduced under spinal anesthesia in this patient, 
the important fact remains that powerful contractions, not found 
in any of 7 normals either before or after spinal anesthesia, still 
remained in the patient with ulcerative colitis. 

This finding may well have an important bearing on the chronic- 
ity of ulcerative colitis once the disease process commences. It has 
been shown elsewhere‘ that spasm and hypermotility of the colonic 
muscles in an explant of dog’s colon produce the same gross and 
microscopic changes as are observed in early ulcerative colitis. In 
another communication,® it was noted that the lesions of ulcerative 
colitis are distributed according to a muscle pattern. These obser- 
vations suggest strongly that this condition is due to the intense 
muscular spasm and hypermotility of the colon which are such 
prominent clinical features of the disease. 

If muscular spasm of the colon may produce severe damage to 
the mucous membrane, any mechanism that makes for continued 
overactivity of the muscles tends to perpetuate the process. From 
the present experiments, it would seem that at least in this particu- 
lar patient there resides within the muscle of the colon a mechanism 
which is capable of leading to severe spasm of the muscles in response 
to local stimuli. The sequence of events leading up to this situation 
is not understood at present but by means of the rectometrogram 
and spinal anesthesia it should be possible to study colitis in all of 
its stages and determine the mechanisms involved in various diar- 
rheas and their progress toward chronicity and/or healing. 

Summary. 1. A method for measuring rectal reactions to fixed, 
measurable stimuli has been described. This is referred to as the 
rectometrogram and is quite similar to the much-used cystometro- 
gram. 

2. Ina group of 8 normal subjects the rectometrogram showed two 
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types of contractions in response to stimulation. The first was an 
immediate increase in rectal tone after each injection of water into 
the balloon, and the second was a contraction of the rectum occur- 
ring between injections. The second type of contraction disappeared 
under spinal anesthesia. The first type of contraction is probably 
a local response and the second a reflex through the spinal cord. 

3. In a patient with ulcerative colitis the rectal contractions were 
much more powerful and more prolonged than those noted in the 
5 normal subjects. These contractions were lessened in number but 
were not influenced in character by spinal anesthesia on 6 different 
occasions. This argues for a mechanism independent of the spinal 
cord as responsible for these contractions. The importance of these 
contractions on the chronicity of ulcerative colitis has been dis- 
cussed. 
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AuierGic Diseases. Their Diagnosis and Treatment. By Ray M. 
Batygeat, M.A., M.D., F.A.C.P., Associate Professor of Medicine and 
Lecturer on Diseases due to Allergy, University of Oklahoma Medical 
School; Chief of the Allergy Clinic, University Hospital, etc. Assisted 
by Ratpn Bowen, B.A., M.D., F.A.A.P., Chief of Pediatric Section, 
Balyeat Hay Fever and Asthma Clinic, Oklahoma City, Okla. Pp. 547; 
145 illustrations, including 8 in color. Fifth edition, revised and enlarged. 
Philadelphia: F. A. Davis Company, 1938. Price, $6.00. 


Mucu useful and practical material. The Reviewer, however, sharply 
condemns the author’s extensive use in asthma of endolaryngeal instillation 
of iodized oil and particularly the delegation of such instillation to the 
patient himself. 


SILIcosis AND AsBEsTosis. By Various AuTHors. Edited by, A. J. 
Lanza, M.D., Assistant Medical Director, Metropolitan Life Insurance 
Company; Chairman, Industrial Hygiene Committee of the New York 
Tuberculosis and Health Association. Pp. 439; 61 illustrations. New 
York: Oxford University Press, 1938. Price, $4.25. 


Tus volume probably contains more general information concerning 
the medical and public health aspects of silicosis and asbestosis than any 
other single volume published in this country. The 7 chapters are each 
written by an authority in the field being discussed. 

Chapter I is a historical review of the entire subject by R. R. Sayers and 
A. J. Lanza, who also collaborated in Chapter II, on the etiology of silicosis 
and asbestosis. The importance of the clinical signs and symptoms in 
these diseases is considered and the more common findings are tabulated 
in outline form. 

Chapter III, the longest in the book, on the Roentgen ray diagnosis of 
silicosis and asbestosis, is by E. P. Pendergrass. The first portion of the 
chapter contains a review of the anatomy and dynamics of the healthy chest. 
After discussing these fundamentals, the author concerns himself with a 
detailed description of the roentgen manifestations of silicosis and asbestosis. 
The typical roentgen appearances in simple silicosis and silicosis with infec- 
tion are described and their histologic significances tabulated. The value 
of the clear verbal description is enhanced by roentgen reproductions. 

The pathology of silicosis and asbestosis is presented by 8S. R. Gloyne in 
Chapter IV. The gross and microscopic appearances of the more common 
lesions are clearly defined and well illustrated. Complications such as 
tuberculosis, non-tuberculous infections and cancer are also considered. 

The contributions of the experimental pathologist are presented by 
L. U. Gardner in Chapter V. In it, one finds a complete review of experi- 
mental methods used in the study of tissue responses to silicious and non- 
silicious dusts. 

The occupational, preventive, and legislative aspects of pneumoconioses 
are extremely well handled by E. L. Middleton in Chapter VI. The author 
describes the more common dust hazards outlining the accepted procedures 
for the prevention of pulmonary damage in various industries. Most of 
the references pertaining to compensation legislation is of English origin 
but as they are discussed in broad terms, find application to similar prob- 
lems in the United States. 
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Chapter VII considers the economic and public health aspects of silicosis 
and asbestosis. The author, A. J. Lanza, summarizes the outstanding 
problems concerning dust control which face us today. His remarks con- 
cerning the réle of the United States Public Health Service, engineers, and 
physicians in preventing pneumoconioses are most poignant. 

The book is extremely well documented. Each chapter contains an 
excellent bibliography. The publishers have used a good grade of paper 
and rather large type. Anyone interested in pneumoconioses will find this 
book well worth having. E. P. 


ScaRLET Fever. By Georce F. Dick, M.D., D.Sc., Professor of Medicine, 
University of Chicago; Attending Physician, Billings Memorial Hospital, 
etc., and GLapys Henry Dick, M.D., D.Sc. Pp. 149; 8 colored plates 
and 4 charts. Chicago: The Year Book Publishers, Inc., 1938. Price, 
$2.00. 

Tuts handy little volume offers a very satisfactory survey of our present 
knowledge of scarlet fever. In addition to the usual presentation of data 
on etiology, clinical picture, diagnosis, treatment and prophylaxis, there are 
chapters on the preparation of scarlet fever toxin, specificity of hemolytic 
streptococci, allergy, antibacterial immunity, local immunity and oral 
immunization. There are 8 color plates to illustrate the appearance of skin 
and tongue, the blanching test, skin reactions and specificity tests. The 
book should have a wide appeal and usefulness. R. K. 


Symptoms OF VISCERAL Disease. A Study of the Vegetative Nervous 
System in Its Relationship to Clinical Medicine. By Francis MARION 
Porrencer, A.M., M.D., LL.D., F.A.C.P., Medical Director, Pottenger 
Sanatorium and Clinic for Diseases of the Chest, Monrovia, Calif.; 
Professor of Clinical Medicine, University of Southern California, etc. 
Pp. 442; 87 illustrations and 10 color plates. Fifth edition. St. Louis: 
The C. V. Mosby Company, 1938. Price, $5.00. 

A piscussion of the anatomy, physiology and pathologic physiology of 
the vegetative nervous system. The anatomy is particularly well covered. 
There are, however, some omissions of important recent work in this field. 
Thus no mention is made of surgery on the sympathetic system in hyper- 
tension, and the carotid sinus and the carotid sinus reflex do not appear in 
the index. Of the 341 cited references only 74 are publications since 1924 
(third edition) and only 30 of the 74 appeared since 1929 (fourth edition). 

R. K. 


PuysicaL Diagnosis. By Ricwarp C. Casot, M.D., Professor of Clinical 
Medicine Emeritus in Harvard University; formerly Chief of the West 
Medical Service at the Massachusetts General Hospital, and F. DEn- 
NETTE ApAMs, M.D., Instructor in Medicine in the Harvard Medical 
School, Courses for Graduates; Associate Physician at the Massachusetts 
General Hospital. Pp. 846; 391 illustrations. Twelfth edition. Balti- 
more: William Wood & Co., 1938. Price, $5.00. 


A Book which has been a standard text since its first appearance in 1900 
needs no introduction. Nor would its 12th edition need a review, were it 
not that there has been a marked departure from the policy by which the 
author was guided in previous editions, namely, the inclusion only of 
material and methods with which the author is personally familiar. Feeling 
that no one man could be master of all that modern medicine requires shall 
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be brought to the attention of students of physical diagnosis, the author 
has not only associated with him a junior author, but has freely consulted 
with various colleagues on the staff of the Massachusetts General Hospital 
—the names of 83 are mentioned in the preface. The result is a volume, 
entirely rewritten, 50% larger and correspondingly more comprehensive 
and more valuable than its predecessor. R. K. 


THE VITAMINS AND THEIR CLINICAL APPLICATION. A Brief Manual. By 
Pror. Dr. W. Stepp, Director of the I. Medical Clinic, University of 
Munich; Doz. Dr. KijHnau, Director of the Municipal Institute for 
Balneology and Metabolism, Wiesbaden, and Dr. H. ScHrogprer, Asso- 
ciate at the I. Medical Clinic, University of Munich. Translated by 
Herman A. H. Bouman, M.D., Minneapolis, Minn. Pp. 173. Mil- 
waukee, Wis.: The Vitamin Products Company, 1938. Price, $4.50. 
Tuis small volume, arranged in very readable form, is an effective con- 

densation of the most important information concerning the vitamins. 
The degree of condensation necessary in covering such an extensive field 
has led occasionally to generalizations which are not entirely accurate, but 
on the whole the authors have shown laudable restraint in the selection of 
their material and succeed in presenting the most modern point of view 
concerning the rdle of the vitamins in clinical medicine. The translation 
has been very well done. 


CAUSE AND PREVENTION OF DisEAsE. By Harvey PERKINS, 
M.D., Professor and Director of the Department of Preventive Medicine 
and Director of the Hutchinson Memorial Clinic, The Tulane University 
of Louisiana, New Orleans, etc. Pp.713. Philadelphia: Lea & Febiger, 
1938. Price, $7.50. 

Ir is a truism that prophylaxis should assume a steadily increasing 
importance in the medical practice of the future. The teaching of preven- 
tive medicine is therefore becoming an increasingly important problem in 
medical pedagogy. The very term “preventive medicine” is broadening 
in significance from the earlier concept of public health measures and mass 
sanitation to include every aspect of disease prevention in the individual. 
It is still debatable as to what is the best method to teach the new preven- 
tive medicine. In the Reviewer’s opinion the best results will not be 
achieved until every teacher in every branch of clinical medicine and its 
specialties shall think, teach and write with prophylaxis constantly in mind. 
(Certainly the majority of current medical texts are decidedly deficient 
in this regard.) In addition it is desirable—perhaps necessary until both 
students and clinical teachers accord to prophylaxis an attention proportion- 
ate to its importance—that formal instruction in preventive medicine be a 
part of the medical curriculum. The best results will be obtained when 
the teacher is one who by interest and training is qualified to be placed 
at the head of a department of preventive medicine in which investigation 
and research shall lend a vital interest to the subject. The author, faced 
with the task of organizing a course in preventive medicine, found no medi- 
cal work that contained an inclusive review of the known causes of disease. 
His efforts to make readily available for students an extensive material 
scattered in many sources have resulted in this very important textbook. 
The causes of disease are considered under 6 categories: 1, the inherited 
factors; 2, defects of nutritive elements; 3, exogenous chemical agents; 4, 
physical forces and energies; 5, the processes and effects of invading organ- 
isms; 6, psychobiologic and biosocial factors and their effects. At the 
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end of each section are discussed the known methods of defense. The 
presentation is concise, lucid and interesting. There are few inaccuracies, 
even for a first edition (e. g., diabetic heredity is wrongly classified as a 
dominant characteristic). The material on prevention at times appears 
too skimpy, but then the volume was planned for students, and not primar- 
ily as work of reference. The book is welcomed as a valuable addition to 
medical texts, and is warmly recommended to practitioners as well as 
teachers and students. 


B. Wuerry, BacTerIoLocist. By Martin Fiscuer. Pp. 293; 
21 illustrations. Springfield, Ill.: Charles C Thomas, 1938. Price, 
$4.00. 

Tue book, beautifully bound and superbly printed, does justice to one 
whose life span of 62 full years was, for the most part, spent in adversity, 
but which bore much sound fruit. Born of poor, missionary parents in 
Ludhiana, India, young Wherry’s early life was a struggle for existence, as 
well as for an education. His success was an indication of the sturdy 
stock of which he was made and it was this quality which so admirably 
carried him through the professional training of ‘‘the old school.” His 
thorough training exemplified itself in his work and his publications. 
Although his publications numbered 82 and dealt with widely diversified 
subjects, it was always out of the commonplace that he was to extract his 
pearls. He belonged to that generation of bacteriologists who grew up with 
the science, but contrary to the impression which the book would convey, 
he was not the last nor the greatest. His broad field of experience, his 
intimate acquaintance with human nature and his sense of humor, together 
with the interesting way in which the story is told, should make the book 
enjoyable and profitable to the reader. H. M. 


BIOLOGY AND PATHOLOGY OF THE TOOTH AND ITS SUPPORTING MECHANISM. 
By BERNHARD GOTTLIEB, Research Professor, Columbia University Den- 
tal School, etc., and BALINT ORBAN, Assistant Professor, Northwestern 
University Dental School, Chicago, etc. Translated and edited by MosEs 
Diamonp, Associate Professor, Columbia University Dental School, 
New York; Head of Dental Anatomy Department. Pp. 195; 166 illus- 
trations. New York: The Macmillan Company, 1938. Price, $5.00. 
THE scientific background and experience of the authors render them 

preéminently fitted to present the subject matter of this book. The dental 

profession is indebted to Gottlieb for a new concept of the biologic relation 
of the tooth and its investment structures, whereas much of Orban’s work 
has contributed greatly to further emphasize and clarify Gottlieb’s work. 

Although the biologic and therefore the pathologic relations of the teeth 
and their surrounding tissues are not as yet fully understood, many observa- 
tions are recorded and deductions presented which are valuable to the 
practitioner in his approach to the pathologic conditions in question. 
Where these conditions are based on neglect of oral hygiene, a hopeful 
prognosis is held out. If more emphasis were placed on the treatment of 
parodontal disease the effect of the text on the routine procedures of prac- 
tice might prove greater. 

It seems to us that the biologic section of the book is more comprehen- 
sively presented than the pathologic. The subject matter of “ parodontal 
pyorrhea” and “diffuse atrophy” might have been better illustrated. We 
do not approve of the statement: ‘Anti-infection vitamin A, as well as 
perhaps vitamin C, might be safely administered in the control of the 
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general predisposition to inflammation.” The separate consideration of 
“traumatic occlusion” is very instructive. 

We regret Gottlieb’s nomenclature. We should not like to see the 
term ‘Schmutz Pyorrhea”’ introduced in our professional language, and do 
not believe that it may be used synonymously with gingival inflammation. 
The reproduction of the roentgenograms is poor, and the unglazed paper 
does not do justice to the excellent photomicrographs. The addition of a 
German-English glossary of dental terms used in the original text seems 
superfluous. 


Les EpipéMIEs ET LES PERTURBATIONS ELECTROMAGNETIQUES DU MILIEU 
Extérieur. By Pror. Dr. A.-L. Tontsevsky. Pp. 239; 120 illustra- 
tions. Paris, Editions Hippocrate, 1938. Price, 40 fr. 


In the year 1876 the Russian-Austrian meteorologist Koeppen called 
attention to the association that seemed to exist in the periodicity of certain 
human mass reactions and the climatic periodicity which we roughly asso- 
ciate with the sun spot cycle, or its multiples. 

Of course the association of epidemics and epizoétics with terrestrial 
disturbances (earthquakes, floods, severe storms, etc.) was one of the most 
widespread popular beliefs in the ancient world, but naturally fell into 
discard with the advent of bacteriology. Nevertheless recent decades 
have made evident that epidemic phenomena cannot be explained wholly 
on the basis of the invading organisms; it has become evident that the 
waxing and waning of epidemics involve the human soil as well, and the 
human soil involves terrestrial factors and in turn more remote cosmic 
factors. A number of investigators have turned to study the effect of 
possible electromagnetic phenomena in this connection, because of the 
obvious terrestrial electromagnetic disturbances that are associated with 
solar disturbances when sun spot activity is accentuated. 

This book represents the most recent of these studies. In it the author 
first discusses the general thesis, describes solar activity and the terrestrial 
reflection in electromagnetic phenomena, and reviews the historical back- 
ground of human epidemiologic experience. In this connection he natur- 
ally analyzes the different climatic cycles that have been described. In 
Chapters 6 to 15 the author takes up the possible correlations that exist 
between oscillations in electromagnetic activity and the various human 
maladies, among them Asiatic cholera, influenza, recurrent fever, plague, 
diphtheria, meningitis and poliomyelitis, malaria, typhoid fever and dys- 
entery, English sweat, scarlet, rheumatism, tuberculosis, and so on. 
Naturally he makes use of Russian statistics to a great extent, although he 
considered other material as well. Perhaps the most striking observations 
are those that deal with meningitis, where a fairly clear-cut correlation can 
be observed with statistical data covering more than a century. 

There can be no valid objection to any of the material presented in 
these chapters, though obviously the historical record and the statistical 
material is at best not absolutely reliable. Having revealed an association 
with sun spot activity, with increasing or decreasing phases of the diseases 
so far discussed, he then takes up in Chapter 14 the prediction of epidemics, 
and in the final chapter discusses the possibility of the influence of electro- 
magnetic bombardment on microérganisms, assuming that bombardment 
by negative or positive ions may be factors in altering the invasiveness or 
the toxicity of the microérganisms. 

The presentation is useful in offering an approach to an intricate problem 
but it has serious handicaps: 

Granted that an association can be established between sun spot activity 
and epidemic periodicity it by no means follows that the effective factor is 
directly due to an electromagnetic change in the human environment. 
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Actually we have no clear-cut evidence -that electromagnetic forces have 
any effect whatsoever on the human being. As far as can be determined 
the major environmental factors (air mass, sunshine, diet, fatigue, and so 
on) so far outweigh any possible electromagnetic forces that it has not been 
possible up to the present time to determine by physiologic methods the 
response to naturally occurring electromagnetic disturbances. The author’s 
presentation therefore involves a purely hypothetical explanation. 

Secondly, we have no actual observation establishing the probability 
that the invading organisms are so influenced. 

Finally, we must keep in mind that with sun spot periodicity the entire 
air mass environment of the human group becomes more variable (rainfall, 
temperature, and so on) and that with greater variability of the environ- 
ment the physiologic condition of the population presents corresponding 
variability, and that with greater variability the probability exists that there 
will be greater fatigue and lessened resistance. 

If, therefore, the initiation of an epidemic involves lessened resistance of 
human population rather than actual alteration of bacterial population, 
sun spot periodicity, reflected in greater strain on the population, may be 
actually associated in epidemic phenomena, not because of electromagnetic 
phenomena per se, but because the population at certain phases of the sun 
spot cycle may be relatively more alkaline and resistant, let us say, or more 
acid (fatigue) and susceptible to infectious diseases in general. 

Certain the problem is not as simple as the author’s contribution might 
lead us to believe; all of which does not detract from the desirability of 
further study along the lines that he has so far followed. ~ * 


A Manvat or Fractures AND Distocations. By BARBARA BARTLETT 
Stimson, A.B., M.D., Men. Sc.D., F.A.C.8., Associate in Surgery in the 
College of Physicians and Surgeons, Columbia University, New York City; 
Assistant Attending Surgeon to the Presbyterian Hospital, New York 
City. Pp. 214; 95 illustrations. Philadelphia: Lea & Febiger, 1939. 
Price, $2.75. 


Tue author’s handbook is particularly intended for medical students 
and for general practitioners as a brief guide for the treatment of fractures 
and dislocations. She writes clearly and with the understanding of one 
whose experience has been great in this specialized field. 

The book begins with a short section on general considerations, the 
importance of the clinical diagnosis, an accurate and full history and a 
careful painless physical examination. She discusses briefly, but clearly, 
the accepted theories of fracture healing and describes the principles of 
the emergency treatment of fractures, the reduction by the use of traction 
in the treatment of compound fractures and the rehabilitation of fractures. 
She then takes up in order, fractures of the various parts of the body, 
with brief discussions of occurrence, displacement, diagnosis, pathology, 
treatment, time of immobilization and prognosis. Each section is illus- 
trated with diagrammatic line drawings which clearly demonstrate the 
statements made in the text. No Roentgen ray pictures are reproduced 
but tracings of Roentgen ray show very clearly the displacement and the 
value of the methods of treatment which are recommended. 

The treatments described are those used by the fracture service at the 
Medical Center in New York. Open reduction is recommended if closed 
reduction is unsuccessful. The author does not recommend the use of the 
walking iron and plaster cast in fractures at the ankle. 

The brevity of the book can be judged from the fact that only two short 
paragraphs, a part of a single page, is given over to the question of internal 
splinting by nails for fractures of the neck of the femur. 
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The author has given us a book which should be of particular value to 
those who occasionally have to meet the problem of treating fractures; it 
is practical in every sense of the word. In it, in a few minutes, can be found 
information which may serve to describe the principles and the commoner 
methods of treating fractures. It can be construed as answering its author’s 
wish—to give a brief book, for the use of medical students and general 
practitioners, which would give them the essentials without the necessity 
of wading through a considerable amount of the detailed information which 
may be demanded from an expert. L. F 


THe WHEEL oF Heattu. A Study of a Very Healthy People. By G. T. 
Wrencu, M.D. (Lonpon). Pp. 146; 1 illustration. London: The 
C. W. Daniel Company, Ltd., n.d. Price, 6/-. 

In this small monograph the author develops the thesis that many of our 
ills are due to the food which we eat, or more accurately which we do not 
eat. He believes that the diet of the average inhabitant of England con- 
tains foods that are too highly refined and not enough uncooked foods. 
These opinions are based largely upon a second-hand study of the people 
of Hunza in Northwestern India who, according to Sir Robert McCarrison 
and other visitors to this section of the world, are an exceptionally healthy 
people. The idea is expressed that not only is it a question of the particular 
foods which are eaten but also the manner in which these foods are raised. 
In the words of the author ‘‘These three transferences—soil to vegetable, 
vegetable to animal, animal and vegetable back to soil—form the eternal 
wheel of health.” J.J 


INFECTIONS OF THE Hanp. A Guide to the Surgical Treatment of Acute 
and Chronic Suppurative Processes in the Fingers, Hand and Forearm. 
By ALLEN B. Kanave.t, M.D.,Sc.D., Late Professor of Surgery, North- 
western University Medical School, Chicago, Illinois; Attending Surgeon, 
Wesley Memorial and Passavant Memorial Hospitals, Chicago. Pp. 
503; 229 illustrations (many in colors) and 1 colored plate. Seventh 
= thoroughly revised. Philadelphia: Lea & Febiger, 1939. Price, 


It seems very fitting that one of the author’s last acts should have been 
the revision of his most well-known work on infections of the hand. This 
sixth revision and seventh edition of his monograph contains a further 
summary of his vast experience in this field of surgery. 

The early chapters show the same painstaking anatomical studies as the 
previous editions of this monograph. However, he has added a chapter 
on the prophylactic treatment of injuries and a study of the treatment of 
hand infections among employees. He has also amplified the chapters on 
infection of the superficial tissues of the hand, such as carbuncles, erysipe- 
loid, blastomycosis and so forth. The chapter on infections about the meta- 
carpophalangeal joint reproduces again the colored plates of the work of 
Koch and Mason. A more complete chapter on the gangrenous infections 
(streptococcic, symbiotic and gas gangrene) has been added, largely from 
the publication of Meleney and also detailing the author’s experience in 
the treatment of these lesions. In the latter part of the book are chapters 
on the sequele and after treatment of infections of the hands, in which there 
are discussed the methods of caring for cases with marked contracture. 
In addition, various specialized apparatus and types of physiotherapy to 
improve function after a neglected infection are discussed. 

This book still remains one of the outstanding works on this important 
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subject in surgery. It may well remain as a monument to the industry 
and scientific interest displayed by the author in his preparation for the 
profession of a most painstaking description of these lesions with detailed 
instruction as to their treatment. 

It is unfortunate that the author’s experience did not permit him to give 
more space to the use of sulphanilamide in many of these infections. The 
drug is merely mentioned with the statement that results have been good 
but that his experience has not been sufficient to permit any very detailed 
description of its use. 

The illustrations remain a model for this type of text, many in color and 
many diagrammatic with colored inserts, to show clearly the points the 
author brings out in the text. 

This last edition should be in every library and in the hands of every 
surgeon who attempts to treat infections of the hand. L. K. F. 


A TEexTBooK oF Mepicat By Davin L. Betpine, M.D., 
Professor of Bacteriology and Experimental Pathology, Boston Uni- 
versity School of Medicine, and Atice T. Marston, Pu.D., Assistant 
Professor of Bacteriology and Immunology, Boston University School of 
Medicine. In collaboration with Sanrorp B. Hooker, Sipney C. 
DALRYMPLE, José P. Britt and Matruew A. Derow. Pp. 592; 41 illus- 
trations, 46 tables and 1 colored plate. New York: D. Appleton- 
Century Co., Inc., 1938. Price, $5.00. 

Tuts abortive piece of work which cannot truthfully be called a text- 
book of medical bacteriology, should be discouraged before its inadequacies 
seriously handicap the students for whom it was intended. Though the 
authors prepared the book for medical students and practicing physicians, 
it would not fill the needs of a high school text, where in the study of botany 
it might be desirous to expose the students to a smattering of that phase 
of botany called bacteriology and especially to those microérganisms which 
play a part in our every day life. No teacher, after reading the first para- 
graph of the preface, would select the work for a textbook. The authors 
exhibit their short sightedness as teachers and also as authors in an opening 
paragraph that states that they have presented only one aspect of contro- 
versial subjects. The fields of biology and medicine contain so many con- 
troversial subjects that any book which presents only one aspect of a con- 
troversy is very likely to be out of date in many respects before it is ready 
for distribution. Leading students to a wrong impression is as serious as 
teaching a falsehood. 

The table of contents presents a fair outline for a textbook but the 
elaboration of the outline is disappointing. Scope has been sacrificed to 
convenient size, but practically any other textbook of similar size on the 
same subject is far superior, and many of them have enjoyed the additional 
refinement of numerous revisions with time. Considerably less than one 
page has been devoted to scarlet fever. Four lines have been devoted 
to septic sore throat and even less space than that to endocarditis. No 
mention at all is made of chemotherapy. 

There are 45 illustrations. Some are incomplete and others misleading. 
A few photo-micrographs would have served the purpose much better, 
as the facts would have been presented as they were and not as an artist’s 
interpretation. References were left out purposely, but thirty-two choice 
supplementary references have been listed near the back of the book—even 
these show poor choice and carelessness on the part of the authors. One 
book cited is out of date by three editions. That section of the appendix 
pertaining to special methods of staining is comprised of two methods for 
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staining capsules, one for staining flagella, three for staining the meta- 
chromatic granules in the diphtheria bacillus (which the authors persist 
in referring to throughout the book as the diphtheric bacillus) and two 
for staining spirochetes. The section is obviously inadequate. No men- 
tion is made to such important stains as Gram’s or Ziehl-Neelsen’s or 
Loeffler’s stain, which has proven its worth and remained unaltered through 
more than fifty years of constant use. 

The thirteen page index is entirely inadequate. Names of diseases are 
not listed; so the book would be very impractical for students or practicing 
physicians if they wished to consult it for immunologic or bacteriologic 
information pertaining to specific diseases or infections. Even important 
diseases such as whooping cough, scarlet fever, smallpox, etc., ad infinitum, 
are not mentioned in the index. The information which a medical student 
needs to know is missing from this book. It would be a detriment for such 
a student to use the book as a text and a practicing physician would have 
no use for it whatsoever. H. M. 


CLINICAL AND EXPERIMENTAL INVESTIGATIONS IN AGRANULOCYTOSIS. 
With Special Reference to the Etiology. By PreseN Pium. English 
Translation (from the Danish) by Hans ANpERsoN, M.D. Pp.- 410 
125 illustrations (many in color). London: H. K. Lewis & Co., Ltd., 
1937. 

Tuts splendid monograph from Copenhagen is a complete, well written, 
well translated and well documented account of the clinical and experimen- 
tal background and present status of that strange twentieth century 
disease or syndrome generally known as agranulocytic angina. Plum’s 
personal contributions to the subject have been noteworthy. Denmark 
has, as far as the Reviewer knows, the unique position of having reduced 
its consumption of aminopyrine from a peak level of 2400 kilograms in 
1934 to 400 kilograms in 1936 with a concomitant reduction in the reported 
cases of agranulocytic angina from 30 in 1934 to 9 in 1936. The table of 
contents and the chapter titles and subtitles help to compensate for lack 
of an index. The microphotographs and charts are good and the bibliog- 
raphy (422 references) is well chosen. More than one-third of the refer- 
ences are from the American literature. While the main thesis of this 
monograph (the drug-etiology of agranulocytosis) is still subjudice in the 
minds of some, there is here presented the best and most complete picture 
of this dramatic malady available today. T. F.-H., JR. 


Urotocy. By N. Etsenprata, M.D., Consulting Urologist to 
The American Hospital, Paris, France; Formerly Attending Urologist, 
Michael Reese and Cook County Hospitals, ete. and Harry C. Roinick, 
M.D., Attending Urologist, Michael Reese, Mt. Sinai and Cook County 
Hospitals, Chicago, ete. Pp. 1061; 750 black and white and 12 colored 
illustrations, 4th edition. Philadelphia: J. B. Lippincott Company, 
1938. Price, $10.00. 

Ir is a pleasure to welcome the 4th edition of this standard text, and to 
find numerous changes which recent advances have made necessary. 

Subjects of timely import, such as adrenal hyperplasia and neoplasm, 
and neurologic bladder dysfunction, have been given greater consideration 
than heretofore. Separate chapters on pediatric and female urology em- 
phasize their importance. An excellent addition to the discussion of sur- 
gical nephritis, in this edition, is a résumé of the medical aspects. The 
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chapters on embryology and anomalies of the genital tract are outstanding 
in their clarity and inclusiveness. 

Excretory urography is discussed with impartiality as to its advantages 
and drawbacks. The chapters on Diseases of the Prostate, on Operations 
on the Prostate, on Non-tuberculous and Tuberculous Infections, on Nephro- 
lithiasis, and on Renal Tumors have been rewritten. The subject of venereal 
infections is adequately covered and illustrated, even though the space 
alloted to gonorrhea in the male has been reduced. The newer studies 
of the sex hormones, and their employment in both diagnosis and treat- 
ment, have been included. The practical value of the chapters on operative 
technique is considerable, and has been enhanced by the addition of numer- 
ous illustrations. 

The book is to be recommended as a valuable single volume text in 
pre- and postgraduate teaching for its concise and complete presentation 
of the entire field of urology. A. 


Bacteria. The Smallest of Living Organisms. By Dr. FrrpInanp 
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RECENT PROGRESS IN THE TREATMENT OF DEAFNESS 
OF OTOSCLEROTIC ORIGIN. 


THERE has been evidenced an increased attention in the literature 
in the treatment of the impairment of hearing of otosclerosis. Our 
well know therapeutic impotence when faced by the continued progres- 
sively increasing deafness, may in the light of these contributions 
change to a more encouraging attitude towards these unfortunately 
deafened patients. In the past, these handicapped individuals could 
only be advised to either learn lip reading or wear a hearing aid. In 
1935, however, Gray’® startled the Otologic Section of the Royal Society 
of Medicine, by reporting the improvement in hearing and the ameliora- 
tion of the tinnitus in 7 of 14 cases of otosclerosis treated by the injec- 
tion of thyroxine through the drum head into the middle ear cavity. 
In the following year Goldstein? reported his experience with the treat- 
ment in 4 cases that received careful audiometric control and concluded 
that the degree of improvement was variable. In some cases, the reduc- 
tion of the tinnitus decreased the confusion incident to the tinnitus and 
so indirectly aided the sound perception and thus rendered more intel- 
ligible the comprehension of the ordinary conversation. Our experience, 
however, has not been encouraging, the indifferent success leading us 
to discontinue it after a year’s trial. A very complete discussion of the 
value of intratympanic therapy occurred before the Otologic Section 
of the Royal Society of Medicine! in 1937 and was on the whole some- 
what lacking in enthusiasm. Of the 11 otologists who took part in the 
discussion one noted marked improvement in some 80% of his patients. 
Others obtained improvement in but a small number of their cases. 
One report noted an amelioration of the tinnitus in 35% of the cases 
observed and increase in hearing as shown by audiometric control in 
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but 20%. Another found that no sustained increase in hearing that 
was of practical benefit to the patient could be proven, although partial 
or complete reduction of the tinnitus was noted by 20% of the patients. 
Five other otologists concluded that their results were practically nega- 
tive. The effect of the treatment upon both the hearing and the tinnitus 
must be interpreted with caution. It is well known that the hearing 
and head noises in otosclerotic individuals vary with emotional states, 
the weather and other factors. The rationale of the therapy is also 
somewhat dubious, as aside from the hyperemia of the middle ear 
mucosa, no other action upon the pathologic labyrinthine capsule has 
as yet been proven. Rainisch,? however, has found that otosclerotic 
individuals had an increase in the deafness when under the influence of 
epinephrine and an improvement upon the use of pilocarpine. The 
improvement of hearing could last from 8 to 12 days and could be 
repeated by further injections of the pilocarpine. He found a parallel 
reduction in the tinnitus with the improvement of hearing and an 
increase in the tinnitus with the fall in hearing. Another interesting 
phase of the response of otosclerotic individuals is noted in the report 
of Mortimer, Wright, Thomson and Collip* who noted improvement 
in the hearing of certain of their cases of atrophic rhinitis who also had 
chronic progressive deafness. They found that they could obtain an 
increase of hearing varying from 5 to 60 sensation units in certain cases 
when treated by daily insufflations of 1 cc. of oil containing 1000 inter- 
national units of estrin. No patient was treated for less than 3 months, 
many for 6 months and some for as long as 2 years. They carefully 
checked their results by monthly audiometric tests. They suspect 
that there may be a hitherto unrecognized “oto-genital” relationship 
which may play a part in the physiology of hearing. As this report 
is quite recent, our experience of but 2 months with this form of therapy 
in 4 cases is probably not significant. These patients have not as yet, 
however, shown any improvement in their audiometric tests. 

Probably of much more interest are the recent attempts to procure 
a new site in the labyrinth for the reception of auditory vibrations in 
place of the fixed stapes at the fenestra ovalis which is a major cause 
of the deafness of otosclerosis. The object of these surgical procedures 
in the past was to remove the bony covering of one of the semicircular 
canals so that the underlying membranous canal could receive the 
vibrations and transmit them via the peri-lymph to the cochlear end 
organ of the auditory nerve. Practically all of these procedures ended 
in failure due to filling of the surgical defect with regenerated bone or 
callus. Sourdille!® found that the progression of the deafness could be 
stopped and cessation or diminution of the tinnitus obtained by making 
such a labyrinthine fistula and that closure of the fistula was followed 
by recurrence of the progressive hearing loss and an increase or recur- 
rence of the tinnitus. He found further that if the fistula was made 
large enough and situated in an area where the auditory vibrations 
could impinge upon it directly, there could be demonstrated a definite 
improvement over the preoperative hearing. He developed his so- 
called tympanolabyrinthopexy, which he performed in 3 stages at 
intervals of several months. He has been able to report success in 
about 80% of his cases. 
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Holmgren® utilizing the same principle has developed a technique 
in which he uncovers the antero-lateral wall of the saccus endolymphat- 
icus and then makes fistule into the horizontal and posterior vertical 
semicircular canals, inserting a pad of fat, separated from the exposed 
membranous canals by gold leaf. He found marked and frequently 
dramatic increase in the hearing at the time of operation. The accom- 
panying tinnitus was reduced or disappeared entirely. Improvement 
was noted in 11 of the 13 cases operated upon, and especially marked 
in 8. He admitted, however, that only time could testify as to the per- 
manence of the results. Howarth,® however, reported failure in all 7 
cases operated upon by himself, although he learned the technique 
by personally working with Holmgren. It was apparent that most 
failures with the techniques described were due to the closure of the 
surgical fenestree by bony callus or regeneration. Lempert’ in an out- 
standing contribution to the surgical treatment of otosclerotic deafness, 
described his method of obtaining a permanent fistula of the labyrinth 
that mechanically prevents bone regeneration at the site of the fenestra- 
tion. In a brilliantly planned procedure, he effects a trough-shaped 
opening in the external semicircular canal and maintains the mobility 
of the labyrinthine perilymph by replacing the removed bony capsule 
with a durable tissue derived from the tympanic membrane and the 
skin of the external meatus. The entire procedure is performed in one 
stage, through his endaural or meatal approach. This incision within 
the external auditory canal obviates a postauricular scar and gives a 
better cosmetic result. With painstaking postoperative audiometric 
controls, the surgical fenestra has remained patent in 22 of his 23 cases, 
with good practical improvement of hearing in 19 and failure in 4. 
While the high degree of technical skill and minute knowledge of the 
anatomy of the temporal bone, necessary for the proper execution of 
this procedure, will prevent in some degree its universal adoption, it 
offers more for the unfortunate otosclerotic than anything we have 
today. 

No review of the advances in the treatment of otosclerotic deafness 
would be complete without reference to the modern types of hearing 
aids that have been developed. This phase of the subject has been 
masterfully presented by Hayden, who describes the fundamental 
features of the newer types of electrical hearing aids. These are mainly 
instruments that utilize a small electronic tube and associated electrical 
circuits. By varying the electrical and certain mechanical constants 
of the instruments it may be made to amplify especially in the low, 
middle or high registers. Instead of a nondescript hearing apparatus 
the physician may now prescribe an instrument that amplifies mainly 
those tones that the patient perceives least well. With an audiogram a 
definite graph of the patient’s hearing is obtained throughout the 
audible range; then varying the constants of the hearing aid, one can 
make it amplify mainly in the area that shows the greatest depression 
in the audiogram. In other words, the aid is fitted to the patient’s 
individual defect. The use of such selective amplification in hearing 
aids is a definite trend in the direction of scientific prescription of hear- 
ing aids, rather than the older one of trial and error. 

M. Reese Gutrman, M.D. 
VOL. 197, No. 6.—JUNE, 1939 30 
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STATUS OF CHEMOTHERAPY IN SCHIZOPHRENIC AND 
AFFECTIVE REACTIONS. 


Tuts review deals primarily with the history, pharmacology and 
chemistry, pathology, selection of cases, technique, complications, 
results and theory of metrazol shock therapy as it is employed in the 
treatment of schizophrenic and affective reactions. The present trend 
in insulin therapy is noted, as well as experimental work with triazol, 
nitrogen-oxygen mixtures, pure nitrous oxide and coriamyrtin. The 
role of these agents in relation to the larger problem of treatment in 
psychiatry-is discussed. 

Psychotherapy® is primarily concerned with the study of individual 
personality structures and bringing about such changes as are necessary 
to enable the patient to adjust to the world as it presents itself to him. 
Situational changes are often a part of the program but rarely a major 
one. At the present time the personality disturbance in the great 
majority of mental hospital admissions had already advanced to a 
point of disorganization such that these patients are not readily access- 
ible to the most productive psychiatric approaches. This is undoubt- 
edly a factor in the duration and chronicity of schizophrenic and affec- 
tive illnesses. These disorders account for from 50 to 80% of the popu- 
lation of our mental hospitals today; one-fifth of all the hospital beds in 
the United States being occupied by schizophrenic patients alone.” 

For centuries the mentally ill have been plied with every variety of 
device and chemical in attempts to “‘cure” them. Of more recent years 
psychiatrists have been interested in the use of agents which might 
assist disorganized and inaccessible individuals to achieve the degree 
of integration necessary to permit an application of personality and 
situational therapies. One of the most important of these develop- 
ments, the insulin shock treatment of Sakel,*7 was reviewed in these 
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columns in December, 1937.% Within the last year the popularity and 
application of this form of treatment has very notably declined chiefly 
due to the advent of metrazol and other therapies which are simpler, 
much more economical, less time consuming and thought to yield 
equally good results. Recurrences of illness in insulin treated patients 
have also been a disturbing factor.*°* In our own experience, 10 of 41 
patients discharged to society have returned with recurrences within 
1 to 27 months. 

Pentamethylenetetrazol (cardiazol or metrazol') was first prepared 
by Schmidt*** in Germany in 1925 as a result of efforts to synthesize 
the active agent in camphor in soluble form. Although some physi- 
cians* still use the drug as a cardiorespiratory stimulant, laboratory 
and clinical studies have failed to establish its value in this connection.‘ 
L. von Meduna* of Budapest in 1935 was the first to report upon 
administration of the drug in convulsive doses to schizophrenic patients. 
The treatment was used because of his conviction that epilepsy and 
schizophrenia were biologically antagonistic. This conviction was based 
upon theoretical, pathological and clinical evidence. 

His tenets were that the characteristic habitus in epileptics was 
pyknic with a tendency to mesodermal overdevelopment while schizo- 
phrenics more often were asthenic with poorly developed mesodermal 
elements. The glial system in epileptics was thought to be hyperplastic 
while that in schizophrenics was considered hypoplastic. Telatin’s® 
conclusion that carbohydrate metabolism was delayed in schizophrenics 
and accelerated in epilepsy was also cited. Nyiro*® in 1929 reported 
that the spontaneous recovery rate in epileptics with schizophrenia 
was ten times that in uncomplicated epilepsy. Miiller,*’ a year later, 
suggested that this fact might be therapeutically useful but did not 
follow it. Steiner and Strauss went so far as to state that the rarity 
of combined epilepsy and schizophrenia is such as to justify a question 
of such a diagnosis, while Mayer-Gross® stated, “up to the present no 
real combination of schizophrenia with genuine epilepsy has been 
described.” 

After some laboratory and clinical experiments utilizing intra- 
muscular camphor in oil as a convulsant, Meduna dropped this sub- 
stance because the injections were very painful and responses delayed 
and uncertain. Burrows”*® observation of 1828 is of interest in this 
connection: “In a case of insanity, where two scruples (of camphor) 
were exhibited, it produced a fit, and a perfect cure followed.”” Meduna 
then settled upon the intravenous use of metrazol as a convulsant and 
developed a technique of administration which has been adopted 
generally. So popular has this approach become that in less than 4 
years over 300 papers concerning it have appeared in the domestic and 
foreign literature.“ The drug metrazol comes as a white crystalline 
powder, heat stable and freely soluble in water, the pH of its solutions 
being compatible with body fluids.'® 

Pharmacologically, Camp® found that it had no effect on the 
normal heart, that it produced convulsions by medullary action, 
that through its central action on autonomic centers a mixed sym- 
pathetic and parasympathetic picture results, and that laboratory 
evidence makes clinical application questionable. Whitehead®’ pointed 
out that immediately after administration of the drug a fall in 
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blood pressure occurs and cautioned against its use in shock. 
Quinidine shock induced in animals and patients by Barker and 
Levine* was made worse by metrazol, also (the drug) “did not have any 
beneficial effect on the cardio-respiratory mechanism.” Respiratory 
paralysis induced by sodium amytal was in no way helped by metrazol 
in the laboratory of Rice and Isenberger.“ David and Vareed!” observed 
that metrazol convulsions in animals are caused by action on the medulla 
and spinal cord and that its actions are not consistent or constant. 


Fig. 1.—The cortical capillaries during metrazol poisoning (benzidine stain). 


The main pathologic findings in animals receiving lethal doses of 
metrazol consist in massive engorgement of all abdominal viscera and 
dilatation of abdominal vessels.? Neuberger®® has examined dogs 
decapitated during metrazol convulsions and gives the following as a 
preliminary report: 
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“The cortex on application of benzidine stain (Fig. 1) shows a very 
irregular blood supply. There are widespread anemic zones; the blood 
content of the capillary network appears not in continuous columns but 
in broken segments suggesting a marked circulation disturbance with 
diminished blood flow through these regions. From observations to 
date no characteristic or irreversible cell changes have been noted. 

“These findings are similar to those of Dreszer and Scholz” in the 
brains of cats sacrificed in various stages of metrazol convulsions.”’ 
Esser and Kiihn" examined the body of a person who committed suicide 
with metrazol and found that the brain was hyperemic with beginning 
thrombotic processes, the glia and ganglion cells being apparently 
unaffected. It is thus apparent that from present knowledge one could 
not prognosticate permanent physical or brain damage from exhibition 
of the drug. 

As with any therapeutic research, diagnostic criteria and complete 
examinations on all treated cases are important in the selection of 
material. We do not give the drug to any patient who is accessible to 
other less drastic therapeutic procedures. Granted a positive diagnosis 
of a schizophrenic reaction, young physically healthy individuals who 
have been psychotic less than 6 months or a year stand to benefit the 
most. Remission rates in schizophrenic illness present longer than 18 
months drop off rapidly so that it is inadvisable to treat cases of more 
than 3 years’ duration.”* Beckenstein® has pointed out that the degree 
of regression present might serve as a better prognostic index than 
duration of illness. Most clinics do not treat patients above age 40 
or 45 or those with renal, cardiovascular, hepatic or tuberculous mani- 
festations.> When any chronic illness exists such a case is considered 
on its own merits but no febrile or acutely ill patient is given this treat- 
ment. 

Some depressive patients as old as 65 or 70 have been treated without 
untoward difficulty® but this practice may well result in damaging 
mortality if too freely observed. Simple and hebephrenic types of 
reaction do not benefit as notably as catatonic and paranoid ones. All 
types of depressive patients are fit candidates if ordinary approaches 
fail after fair trial. Manic reactions are being treated on a purely experi- 
mental basis and with encouraging results.”* Detailed medical and 
psychiatric histories are secured from all patients as well as outside 
sources, followed by careful mental status examination and thinking 
disorder tests. Physical and neurological examinations are supple- 
mented by routine blood studies, cytological and chemical, and Roent- 
gen ray of spine and chest as well as electrocardiogram. All patients 
should be hospitalized in the care of psychiatrists competent to conduct 
proper psychotherapy concomitant with and following treatment. 

The drug is prepared in 10 % solution and is given three mornings per 
week. Breakfast is deferred on these days. No sedatives are given 
the night preceding treatment because in general they tend to prevent 
convulsive responses. When sedation is imperative paraldehyde is 
preferred. Friedmann! has advocated large doses of soda with the 
idea that the convulsive threshold would thereby be lowered. This 
assumption has recently been refuted by the carefully controlled study 
by Dean." The solution is given intravenously through a size 18 needle 
and injected as rapidly as possible because a convulsive response depends 
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upon an immediate high concentration of the drug in the blood stream 
and the body disposes of metrazol very quickly. No relationship 
between body weight, age or sex and convulsive threshold has been 
observed. Female patients are ordinarily started on 3 to 4 cc. and males 
on 4 to 5 ce. of the drug. If no seizure results, another injection is 
given 10 minutes later and the quantity increased 0.5 to 1 cc.—the 
feeling being that a response must be secured each treatment morning 
to avoid the marked anxiety and agitation which often occur if no 
convulsion is induced. 

In general, this therapy is not relished by patients, it being 
necessary at times to use force in administering it. The tension 
and anxiety which often appear between and before treatments are 
disturbing factors, but Meduna and Friedman* have pointed out that 
they may be of importance in bringing about improvement. Treat- 
ment may be given in a special screened treatment ward or in a 
room reserved for this purpose and patients then removed to their beds 
via litter. No patient is permitted to observe another during or after 
convulsive response and the words “fits,” “convulsion” and “seizure’’ 
are never used in the presence of a patient. An oxygen tank and ample 
quantities of caffeine, adrenalin, ephedrine and sodium amytal are 
always readily available. A specially trained nurse notes vital signs and 
spontaneous productions of the patient, times the phases of response, 
and records blood pressure, autonomic responses and neurological 
findings observed by the physician. No attempt is made to restrain 
convulsive movements. One orderly prevents the mouth from opening 
too widely, as this contrbutes to dislocations of the mandible, and inserts 
a gag, consisting of tongue blades covered with gauze or of a cylinder 
of absorbent material, far back between the molars. Another orderly 
manages the extremities, keeping the upper arms adducted against the 
chest and not permitting the legs to cross, or an acute antiflexion of the 
vertebral column to occur since these measures markedly réduce osseous 
complications. 

After some experience one learns that the exact reaction to a given 
dose of metrazol in a given patient cannot be predicted. He knows 
that some grouping of the phenomena represented in a number of pos- 
sible findings will occur. Earlier workers divided reactions into: 
1, psychological; 2, abortive, 3, epileptiform. Psychological and abor- 
tive reactions result only when insufficient drug is given to produce a 
true convulsion. Contrary to popular opinion, the metrazol convulsion 
is not a typical grand mal seizure, since it usually consists of three 
phases and there is no frothing at the mouth, usually no aura is experi- 
enced, the mouth is widely opened during the tonic phase and the char- 
acteristic post-convulsive somnolence and irritability are not noted.”* 

The latent period following injections of the drug and the convulsive 
response is usually between 10 and 20 seconds. One instance has been 
noted in which a convulsion followed administration of metrazol by 
20 minutes" and we know of an instance in which a convulsion followed 
after 5 days in a non-epileptic patient. Cough occurs in less than 3 of 
the patients and when it does occur follows injection of the drug by a 
few seconds. Blinking and minimal twitching of the facial muscles are 
the commonest early signs noted. These may be followed in a few 
seconds by a short generalized clonic phase lasting 5 to 15 seconds and 
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followed by a tonic phase of 5 to 30 seconds. The tonic phase is accom- 
panied by acry in a fair proportion of cases; during this phase the mouth 
is invariably opened widely permitting insertion of a gag. The tonic 
position is usually opisthotonos, occasionally enopisthotonos, with the 
arms and legs extended, the feet inverted, the fingers flexed, the thumb 
in the palm, the eyes tightly closed. Some tonic phases are not pre- 
ceded by a clonic phase. Often a bright vasomotor flush extending 
from the face downward, in some cases as far as the abdomen accom- 
panies this phase. Ejaculation is quite common during this phase. 
Then follows a clonic phase characterized at first by short rhythmic 
clonic movements which with each movement increase in amplitude 
and last from 15 to 30 seconds, thus making the total convulsion occupy 
25 to 75 seconds. 

During the final clonic phase the color usually becomes quite cyanotic 
and not infrequently presents the leaden appearance of anoxemia. 
The final clonic phase is usually followed by a period of apnoea varying 
from 5 to 15 seconds, while some patients at once resume breathing 
either of a loud stertorous nature or, at first, with only short shallow 
movements. In right handed individuals the eyes usually rotate far 
to the left by the end of the tonic phase and then swing back into a 
forward gaze a few seconds following the final clonic phase. Imme- 
diately following the injection of the drug the pupils usually dilate 
quite widely for a few seconds, return to normal size throughout the 
seizure and again dilate quite widely from 5 to 30 seconds after the 
clonic phase to remain thus up to 30 minutes. The pupils are fixed to 
light during the seizure but become sluggishly responsive 2 to 5 minutes 
later. Oversalivation is frequently noted during the convulsion. The 
pulse is usually between 90 and 120 following the convulsion—in some 
instances it is as slow as 60. The average patient is somewhat restless 
for a few minutes following the seizure, necessitating constant attend- 
ance to insure against falling out of bed. An occasional patient becomes 
so hyperactive at this time that 3 or 4 persons are needed to keep him 
in bed. Such periods are always shortlived. Subjects remain acutely 
confused and stuporous from 5 minutes to 2 hours and present an am- 
nesia dating from the moment of injection. In some instances, a retro- 
grade amnesia extending back 2 or 3 hours is met with. Some patients 
present what we have termed “secondary” reactions from | to 5 min- 
utes after the convulsion has passed.”8 These usually consist in a few 
abortive clonic movements. Perspiration is often noted and is greatest 
after the seizure has occurred. Urinary ineontinence during the seizure, 
we find, is not common. 

The commonest post-convulsive neurological finding is bilateral 
ankle cloni without confirmatories. Patellar cloni are uncommon. 
Babinski and Chaddock signs occur in about 1 patient out of 10. A 
positive Hoffman sign is not unusual. The commonest subjective 
sensation following injection is one of “fainting away—like going under 
an anesthetic.” Common post-convulsive complaints are those of 
muscle soreness, backache, headache, dizziness, difficulty in thinking, 
nausea, and extrasystoles. Somé patients become quite alarmed be- 
cause of extrasystoles and require reassurance as to their cardiac status. 
An occasional person complains of precordial pain; if a repeat electro- 
cardiogram is normal treatment is continued. Post-convulsive vomiting 
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is not unusual and may recur several times during the morning but by 
lunch time patients are almost always hungry and retain food. Notable 
increase in appetite and gain in weight coincide with psychiatric 
improvement in a good percentage of cases. 

Following a convulsion patients are kept in bed and closely observed 
from 1 to3 hours. They take part in all routine afternoon ward activity. 

Although the mortality reported to date from this therapy is less than 
1% in well chosen and managed cases® one should bear in mind the 
possibility of minor or major complications and sequelze both at the 
time of treatment and remotely afterwards. In animals, the lethal 
dose of metrazol is 1} to 1} times the convulsive dose,’ so it is best to 
follow the conservative policy of beginning with small doses and in- 
creasing slowly. 

In addition to the common complaints noted above, other complica- 
tions are dislocations and fractures resultant upon the excessive mus- 
cular activity during the convulsion. The mandible is occasionally 
dislocated when the mouth is opened too widely" during the tonic phase. 
Anterior dislocation at the shoulder joint is less often met with. Once 
this has occurred and the head of the humerus replaced future disloca- 
tions are avoided by strapping the arm on the affected side so that 
the palm of the hand rests upon the opposite clavicle. Fractures 
of the humerus and femur have been reported but are not common. 
Polatin® and others at the New York Psychiatric Institute have re- 
ported vertebral fractures in over half of the patients treated by metra- 
zol. This incidence of such a serious complication, if established, would 
dampen the enthusiasm of most workers for the treatment. We have 
studied 25 post-treatment cases in this clinic and found no vertebral 
lesions that could be positively attributed to the treatment and only 
2 questionable cases. 

Two deaths have been reported due to pulmonary emboli which may 
have originated as thrombi in veins injected with metrazol. This 
source of difficulty is minimized by keeping a record of the vein used 
each time and not using this vessel again for at least a week, thus 
allowing time for at least partial organization of any possible thrombus.” 
Beckenstein® reports 6 cases of lung abscess, 4 cases of pneumonia and 
a state similar to status epilepticus in 218 patients treated by him. 

Clinical reports give no advice as to measures to be taken when a 
patient presents shock or fails to respond following a convulsion. 
Experimental work would indicate that CO, and oxygen, adrenalin and 
caffeine are the drugs of choice. 

The ordinary treatment course comprises 15 to 30 convulsions. 
Remissions have appeared after as few as 2 or 3 injections. We continue 
treatment as long as increasing improvement is observed and usually 
give 2 to 4 injections after a satisfactory remission or plateau has been 
reached. 

Any consideration of treatment results in schizophrenia must take 
into account the fact that spontaneous remissions occur in from 10 to 
30 % of untreated cases.“ Reliable data with adequate follow-up study 
of cases is not available. A recent study by Fromenty indicates that 
eventually 85% of all schizophrenic patients develop a permanent 
psychosis. 
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The validity and uniformity of diagnostic criteria must be evaluated 
in any attempt to compare results secured in various clinics and in 
various countries. A classification which places patients considered 
as manic-depressive reactions in one clinic in the schizophrenic group 
in another clinic obviously does not provide a basis for comparing 
statistics from the two clinics.’ 

Another important consideration in evaluating results is the need 
to measure the quality of remission achieved. Since this was pointed 
out in 1937 by Rymer, Benjamin and Ebaugh“ no reported study has 
yet included it. 

Most clinies are classifying results according to the criteria of Sakel,*"4 
who defines a complete remission as present when the patient is free 
of all symptoms, presents a normal affect, has insight into his illness 
and is able to return to his former work. An incomplete remission is 
achieved when the individual is symptom free but defective in one of 
the other points noted. When the patient remains ill but is able to 
work in society he is considered a social remission. 

von Meduna’s* first 110 patients resulted in 54 remissions and 56 
unchanged. A deluge of reports on treatment results in various 
clinics and countries has appeared in the last 13 years. Reitmann® 
recently presented a summary of reports from 7 countries. He 
found difficulty in his task because of lack of uniformity of criteria 
used in evaluating remissions and differences in psychotherapy, method 
and number of shocks given. Of 2011 cases reported 840 were of less 
than 18 months’ duration. Calling these cases “acute and subacute’”’ 
he presents the following table: 

Cases. 


Acute and 
Country. Total. subacute. Full remissions. 

71 31 13 (41%) 
310 129 51 (39%) 
162 51 22 (483%) 
785 334 183 (54%) 

840 437 (52%) 


von Meduna and Friedmann® have recently summarized over 3000 
treated cases with data supplied by 75 clinics with results consistent 
with the above. 

Results of treatment in our clinic are comparable, as shown on p. 870. 

Bennett® reports that all of 21 severe depressive reactions were 
markedly improved within 2 weeks after treatment began. One of these 
individuals was 65 years old. Thirteen recoveries in 16 manic-depressive 
cases were reported by Low”* who felt that duration of affective illness 
was of no importance in considering prognosis with convulsive therapy. 
Wahlmann® has found results better with depressives than schizo- 
phrenics. Marked improvement appeared in all of 6 depressive patients 
treated by Menninger.* In our table noted above very satisfactory 
results in both manic and depressive illnesses are evident. 

Since this therapy is of recent development the permanency of 
remissions cannot be determined at present, but will probably be re- 
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‘lated to individual prognostic factors and the adequacy of psychiatric 
management given after remission is achieved. 


CoLtoravo PsycHopatTHic HospiraL REsuLTS OF TREATMENT AS 
oF ApRIL 1, 1939. 


Condition. 


22 Be 
88 88 a8 
Schizophrenia Smee? 83 2 29 21 20 11 (4 committed) 
Hebephrenic . . . 8 1 1 1 5 7 
0 1 7 4 
0 10 4 1 (1 committed) 
Paranoia ... . 34 1 12 6 8 7 (2 committed) 
___... ere 0 5 3 2 1 (committed) 
Manic depressive... 24 5 11 5 1 2 (committed) 
Ge 1 3 1 0 0 
Depression 4 8 4 1 2 (committed) 
Unclassified . . . . 1 0 0 1 0 0 
Total complete courses . 108 7 40 27 21 13 


62% of all completely treated schizophrenics still in society without any recurrence 
after 1 to 17 months. 

100% of all completely treated manics still in society without any recurrence after 
1 to 17 months. 

84% of all completely treated depressives still in society without any recurrence 
after 1 to 17 months. 


Many ideas have been advanced as to the mechanism by which 
metrazol brings about the results reported above. Of interest is the 
fact that no reports of improvement with metrazol therapy without 
convulsions have appeared, thus implying that the convulsion or some 
concomitant of it is of fundamental importance. von Meduna’s bio- 
logical antagonism theory has been disputed by several workers. Esser’ 
thoroughly reviewed the literature on incidence and described 11 cases 
in which epileptiform seizures occurred in schizophrenic patients. 
Upon statistical, therapeutic and clinical evidence Gibbs, Gibbs, and 
Lennox” concluded that any relationship between epilepsy and schizo- 
phrenia is positive rather than negative. They add, “the electroenceph- 
alogram record obtained in patients having psychomotor seizures is 
similar to that seen in most patients diagnosed as having schizophrenia.”’ 

Reese, Vander Veer and Wedge venture that, “metrazol convul- 
sions increase the strength of the forces of repression and push the 
psychosis out of consciousness.” Many have felt that the death threat 
incident to the convulsion might explain the return to personality 
adjustment on a reality basis. Anygal? believes that metrazol produces 
an ischemia in vulnerable cortical areas, followed by hyperemia and 
a stimulation of affected ganglion cells. Several workers have tied 
their theories of the mechanism of improvement with the very contro- 
versial and involved physiological and anatomical theory of the etiology 
of schizophrenia and with physiological observations upon shocked 
patients. Gellhorn'® considers the improvement “in essence due to 
nothing other than strong and lasting excitation of the sympathetic 
division of the autonomic sy stem, involving profound alteration in the 
metabolism of the brain. . . . 
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Friedmann,!**" who introduced the convulsive treatment in America, 
postulates, “‘a functional barrier to facile absorption or assimilation of 
nutritive elements set up in the brain,” and then theorizes that metrazol 
attacks this barrier. In another publication he offers the explanation 
that metrazol may become chemically attached to fixed or cell-bound 
toxins and thus remove them from the body. 

The critical observer will not find any of these explanations valid since 
not one is based upon generally accepted and demonstrable fact. Few 
psychiatrists would grant the validity of Gellhorn’s wholly organic 
approach or Friedman’s idea that toxins are important etiologic agents 
in schizophrenia. One must be very cautious in accepting conclusions 
based upon physiological evidence in any psychiatric illness or treatment 
since such findings as may be observed are often unintelligible without 
taking into account the total functioning personality in its environment, 
e. g., the most elaborate physiological studies upon an apparently coma- 
tose individual would be of no value in understanding his condition 
compared with the revelation that 1 minute earlier he had learned of an 
unexpected death in the family or experienced some equally adequate 
psychogenic shock. 

In passing, it is hardly necessary to deplore the widespread circula- 
tion in the lay press of such ideas as the one that shock therapies 
peel off layers of cortex as one might remove layers of an onion, 
appearing under the names of authorities in neurology, experi- 
mental medicine and psychology.*® Blatant headlines about ‘shock 
that cures,” “brain shaking,” and “new mental disease cure” appearing 
in magazines with authoritative sounding names," have frightened 
many patients and contributed to popular misinformation. 

That metrazol has no specific affect per se is shown by the fact that 
other convulsant drugs will likewise bring about improvement in these 
illnesses. Mayer-Gross and Walk®* have treated 33 patients with 4- 
cyclohexyl 3-ethyl 1-2-4 triazol with results comparable to those 
achieved by metrazol and without some of the disadvantages of the 
latter drug. 

By having subjects consume the oxygen from an oxygen-nitrogen 
mixture in a closed system and by not adding new oxygen, Himwich, 
Alexander and Lipetz,” induced anoxemia in 5 schizophrenics, with 
encouraging results. This was done on the theory that decreased 
cerebral metabolism is the common factor in all shock therapies. This 
theory is based upon observations of these workers and reference to 
other physiological studies upon insulin and metrazol reactions during 
treatment.?°*751 At the present time we are experimenting with this 
technique but by having patients breathe pure nitrous oxide until a 
profound anoxemia is induced. Results are slightly encouraging but 
not comparable to those achieved by convulsants. 

In addition, we are treating schizophrenic and affective illnesses with 
coriamyrtin,!7.?9.4* a convulsant highly toxic glucoside first described 
by Riban* in 1863. Experience to date indicates that this agent too 
will bring about results comparable to metrazol. 

In conclusion, the purely experimental aspect of all these therapies is 
emphasized. They should only be carried out in centers where ade- 
quate psychiatric, laboratory, consultatory and follow-up facilities 


* Drug supplied for experimental purpose, by Eli Lilly & Co., Indianapolis, Indiana. 
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are available. No matter how effective they become they will never 
obviate the necessity of study aimed at understanding and treating 
psychiatric illnesses as personality dysfunctions utilizing the ever grow- 
ing body of psychotherapeutic armamentaria at the command of trained 
psychiatrists. 
FRANKLIN G. Epaucu, M.D. 

M. SHananan, M.D. 
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The Ultra-violet Irradiation of Auto-transfused Human Blood; 
Studies in Oxygen Absorption Values. G. Mirtey (Department of 
Clinical Pharmacology, Hahnemann Medical College of Philadelphia). 
The effects of 97 ultra-violet irradiations of auto-transfused blood by 
the Knott technique, in various pathologic states, including allergy, 
arthritis, and sepsis, on combined oxygen values of venous blood (196 
determinations) were studied. 

The determinations are divided into three groups: 

Group 1, in which combined oxygen values, taken just before irra- 
diations of auto-transfusions, are compared with those taken within 
10 minutes following irradiations, shows that in a series of 83 irradiated 
auto-transfusions, there was an average combined oxygen value of 7.0 
vol. % before irradiation and a combined oxygen value of 11.1 vols.% 
after irradiation, an average increase of 4.1 vol.% or a 58.6% gain 
over the original values. The greatest rise in Group | was from 1.0 to 
8.2 vols. % and the greatest fall from 13.6 to 11.2 vols. %. 

In Group 2, values were obtained in a series of 14 irradiated auto- 
transfusions before irradiation and 4 hour later. These show an 
average combined oxygen value of 9.7 vols. % before irradiation and of 
8.8 vols. % after irradiation, an average decrease of 0.9 vol.%, thus an 
average fall in value of 9.2%. The greatest rise was from 2.0 to 6.5 
vols. %, the greatest fall from 15.0 to 9.2 vols. %. 

In Group 3, combined oxygen values were obtained in a series of 27 
irradiated auto-transfusions. The average before irradiation was 5.8 
vols. % and 1 month or more later was 8.7 vols. %, an average increase 
of 2.9 vols.% or 50% over the original value. The greatest gain was 
from 3.0 to 17.9 vols. %, the greatest drop from 6.6 to 4.6 vols. %. 


Correlation Between the Secretion of Dyestuffs by the Kidney and 
the Molecular Structure of These Dyes. Rupoir H6ser and PRis- 
citta M. Briscor (Laboratory of Physiology, University of Pennsyl- 
vania.) The isolated frog kidney is perfused through the aorta with 
Ringer’s solution, through the renal portal vein with Ringer plus 
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0.0005 % dyestuff: About 30 dyestuffs have been tested. Each of them 
is a diffusible monoazosulphonic acid. The following conclusions have 
been reached: only dyestuffs displaying a distinct polar-non-polar con- 
figuration are secreted. This configuration is mainly based upon the 
location of the sulphonate groups. If one-half of the molecule carries 
one or two sulphonate groups, while the other half does not, secretory 
transport takes place. If one of two sulphonates is located in one-half, 
the second in the other half of the molecule, no secretion is observed. 
This has been found with 12 benzene-azo-naphthalene-mono- and di- 
sulphonates and with 8 naphthalene-azo-naphthalene-di-sulphonates. 
It is suggested that secretion occurs when 3 of the molecule, being non- 
polar organophilic, is able to attach to the cell surface and the other 
half, being polar hydrophilic, has an affinity for its aqueous surround- 
ings. A greater number of sulphonate radicals, even irregularly dis- 
posed in both halves, seems to strengthen the affinity to water so much 
that anchorage to the cell is prevented. 


The Probable Relation of the Anterior Pituitary to the Diabetic 
. Traits in a Strain of Rats. V.V. Coie and B. K. Harnep (Laboratory 
of Pharmacology, Woman’s Medical College of Pennsylvania). Using 
as the criteria differences in: 1, fasting blood sugar; 2, glucose tolerance; 
3, rate of growth; 4, volume of urine per unit of body weight; 5, percent- 
age of body fat; 6, insulin tolerance, and 7, epinephrine tolerance, two 
colonies of Mus norvegicus albinus, maintained on the same diet and 
under the same conditions for two or more generations, gave results 
suggestive of a striking difference in their levels of anterior pituitary 
activity. The comparison of the two strains is based on data obtained 
from male rats paired according to age and each conclusion is supported 
by statistical analyses. 

The stock for the colony giving evidence of the greater anterior 
pituitary function was obtained from the Yale Laboratory of Physio- 
logical Chemistry; but, due to our practice of mating animals from the 
lowest glucose tolerance range, the characteristics of the Yale strain 
possibly have been modified. The stock for the other colony was 
obtained from the Wistar Institute and all of the characteristics of that 
strain have been retained. 

The higher fasting blood sugar and lower glucose tolerance of the 
Yale strain have been reported previously. Growth curves on the two 
strains show that the Yale rats grow faster and larger than the Wistar 
rats and the difference closely parallels that obtained by Evans and 
Simpson following the administration of anterior pituitary extracts to 
the Long-Evans strain. 

Yale rats consume more water and excrete more urine per unit of body 
weight than Wistar rats. Twenty per cent of the Yale strain excreted 
more than 4 cc. of urine per 100 gm. of body weight per 24 hours while 
only 6% of the Wistar rats fell within this range. The urine was sugar 
free. 

Up to 200 days of age the percentage of body fat of the two strains 
is essentially the same; however, subsequent to this period the body 
fat of the Yale rats increases markedly, while that of the Wistar rats 
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remains unchanged up to 500 days of age. The adiposity possibly is 
associated with changes in the gonads since an appreciable percentage 
of the Yale rats become infertile at 200 days of age. 

The Yale strain shows a definite resistance to the hypoglycemic action 
of intramuscular insulin and a sensitization to subcutaneous epinephrine. 
The area of the epinephrine hyperglycemia produced in the Yale strain 
was 75% greater than that produced by comparable concentrations 
in the Wistar strain, These results closely parallel those obtained by 
Cope and Marks, and Young in rabbits treated with anterior pituitary 
extracts and emphasize the probability that the anterior pituitary is 
the deciding factor in the differences between the Yale and Wistar 
strains. 


Cord Potentials in Spinal Shock. W. B. Stewart, J. P. HuGHEs, and 
G. P. McCoucu (Laboratory of Physiology, University of Pennsylvania, 
and Institute of Pennsylvania Hospital). In the decerebrate cat, trans- 
section temporarily reduces the negative and almost abolishes the posi- 
tive waves of the potential recorded from the dorsal surface of the cord. 
In the monkey, reduction of the potential is more severe and prolonged. 
In cat and dog, the threshold of the cord potential is usually identical 
with that for the ipsilateral flexor reflex, both values falling progressively 
after transection until they approximate that of the afferent nerve 
within about an hour. In the monkey, the threshold of the cord poten- 
tial may approximate that of the afferent nerve within 5 hours, but 
reflex responses are not usually present in the acute preparation. 
Refractoriness of internuncials has only slightly longer duration in 
monkey than in cat and is similar in acute and chronic preparations. 
In the acutely damaged monkey, the cord potential is recordable for 
not more than 15 mm. above and 5 mm. below the root entrance zone. 
It is not recordable on the contralateral side. In the longer surviving 
monkey, there is recovery of the crossed internuncial potential and 
coincident recovery of contralateral reflex inhibition. In contrast to the 
case of the cat, however, there is no diminution of the cord potential 
of the test volley by a preceding contralateral conditioning volley. 
Hence the locus of crossed inhibition in the monkey appears to be at 
the motoneurone. 


Factors Responsible for the Seasonal Incidence of Lead Poisoning 
in Infancy and Childhood—An Experimental Study in Rats. MuiLron 
Rapoport, and MitcHe.y I. Rusin (Department of Pediatrics, Uni- 
versity of Pennsylvania, and The Children’s Hospital of Philadelphia). 
Frank clinical lead poisoning in infants and children—chiefly lead en- 
cephalopathy—has its greatest incidence during the late spring and 
summer months. An experimental elucidation of this seasonal incidence 
was attempted by a study of the effect of three factors upon rats poi- 
soned with lead. 

A. Heat. Exposure of rats during or after a period of lead ingestion 
to temperatures of 40° C. for 4 hours daily did not increase the severity 
of the lead poisoning. 

B. Exposure to sunlight of rats ingesting lead greatly increased the 
severity of the lead poisoning. Similarly, administration of cod liver 
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oil to rats ingesting lead produced very severe lead poisoning. It is 
suggested that these effects are due to the increased absorption of lead 
from the gastro-intestinal tract produced by the vitamin D activity 
in sunlight or cod liver oil. 

C. The photosensitizing effect of sunlight on the porphyria of lead 
poisoning did not seem to be of importance in rats poisoned with lead. 
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